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RHEUMATISM. —A group of 
affections, sometimes of parasitic 
origin, characterized by pain and 
swelling of the joints and muscles, 
and which may be acute or chronic. 
Under this term may be grouped 
rheumatic fever, muscular rheuma- 
tism, and various joint manifestations 
dependent upon specific infections 
such as gonorrhea, scarlatina, diph- 
theria, etc. Of these conditions, the 
first three will be considered senatim 
in this article. 

Rheumatc»id arthritis or, according 
to the newer classification of Gold- 
thwait, (1) chronic atrophic arthritis, 
and (2) chronic hypertrophic ar- 
thritis, have been considered in the 
article on Joints, Surgical Diseases 
OF, in vol. vi. 

RHEUMATIC FEVER. 

Rheumatic fever (acute or subacute 
rheumatism; acute articular rheuma-^ 
tism), is an acute and subacute infec- 
tious, febrile disease, characterized 
by migratory, multiple arthritis, sweat- 
ing, and a tendency to complicating 
infiammation of the serous membranes 
and the fibrous tissues, and to re- 
currence, 

SYMPTOMS,— Rheumatic^, fever 
rarely presents marked proch^omai 


symptoms, but ordinarily the patient 
feels weary and ill for from one to 
three days. Occasionally fugitive 
pains, sore throat, or otitis media 
precede the onset of the disease. 
The symptoms c)f the acute affection 
then set in suddenly with chills, which 
may be repeated once or twice. 
Fever appears and the temperature 
rises to 39® or 40® C. (102.2® or 
104® F.) ; the pulse and respiration 
are accelerated, the tongue furred; 
there is no appetite, but thirst is 
marked. The urine is scanty, highly 
acid, and loaded with urates, which 
give it a dark-red color and rapidly 
precipitate ; the specific gravity of the 
urine is high, and it is not rare to ob- 
serve albuminuria on the first days of 
the disease. Chemical examination 
demonstrates that urea as well as 
uric acid is present in excessive 
quantity. Hemoglobinuria, pepto- 
nuria, urobilinuria, and cystinuria 
have sometimes been observed. 

The skin is covered with abundant 
perspiration and numerous sudamina 
and miliaria often appear on it. The 
sweat is acid and of a peculiar odor. 

Simultaneously with the fever the 
characteristic signs of rheumatic ar- 
thritis appear, generally in the articu- 
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lations of the foot or the knee. Frc*^ 
quently the affection begins in the 
ankle-joint, and after some days the 
process also invades the knee, the 
shoulder, the elbow-joint, and the 
wrist Occasionally the affection 
begins in the joints of the upper ex- 
treniities. This, when it i^the case, 
ordinarily occurs in persons occupied 
in hard bodily work. The larger 
joints are most frequently affected, 
but sometimes the small joints of the 
fingers and toes are also involved, 
especially in children, A single joint 
rarely continues to be the seat of 
trouble for more than four or five 
days; the affection then more or less 
suddenly disappears, commonly dur- 
ing the night, and one or more other 
joints are attacked in turn. At one 
time several joints may be involved 
to a varying extent. In very severe 
cases almost all joints may be af- 
fected simultaneously, and even the 
articulations of the jaws, the spine, 
and the ribs may be painful and swol- 
len. Ordinarily rheumatic fever at- 
tacks several articulations, but mon- 
articular acute rheumatism has also 
been observed. 

According to statistics, the locali- 
zation of the disease in the different 
joints is as follows: Ankle, ^27.8 per 
cent.; knee, 17.9 per cent.; wrist, 9.6 
per cent. ; shoulder, 6.2 per cent ; hip, 
4.1 per cent; metatarsus, 3.7 .per 
cent. ; elbow, 2,2 per cent ; metacar- 
pus, 1.2 per cent; toes, 0,8 per cent; 
lingers, 0.8 per cent. 

Analyzing 100 cases of so-called 
“rheumatism/' the author found that 
these included 44 cases of arthritis 
and 3 of muscular rheumatism to 
which the term “rheumatism'^ might 
be fairly applicable. Thirty of the 
44 patients gave a history of gonor- 
rhea. Among the 53 incWectly 


diagnosed cases there were 18 of 
syphilis, with a positive WassermanUi 
8 of neuritis, 4 of tuberculosis, 4 of 
flat foot, 3 typical cases of pellagra, 
2 each of neurasthenia, arterioscle- 
rosis, sciatica, and tabes* aind 1 each 
of chronic nephritis, chronic gas- 
tritis, muscular atrophy, malaria, per- 
nicious anemia, and myelitis. Deade- 
rick (South, Med, Jour., Dec., 1918). 

The affected joints are very painful 
and swollen; the overlying skin is 
red, hot, tense, and edematous, while 
pressure upon it leaves an impression 
which remains visible for some time. 
Swelling of the joint is caused prin- 
cipally by edema of the skin and 
ligaments, but occasionally also by 
an eflFusion in the articulation itself. 
U|>on moving the diseased articula- 
tion a crackling sound is sometimes 
heard; this is commonly caused by 
the inflammatory changes in the ten- 
dons and their synovial membranes. 
Moving and even touching the af- 
fected joints is ver}^ painful to the 
patient; in severe cases the pain may 
be occasioned by very small commo- 
tions, e.g., by walking over the fh.>or 
of the sick-room. The pain seems to 
l>e localized in the tendons and the 
muscles in the proximity of the joint. 
When the patient is induced to keep 
completely quiet, slight movements 
of the diseased joint may be passively 
executed without causing any pain, 
whereas the most trifling active 
movement is accompanied by ex- 
cruciating pain. 

The skin over the affected articu- 
lation shows increased sensibility to 
changes of temperature, but a dimin- 
ished sensibility to faradic irritation. 

Of diagnostic importance in the 
cases in which they are present are 
small nodules — "rheumatic nodules" 
— 1 to 4 mm, in diameter, generally 
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0 Ot tender, appearing in areas where 
ttnderJie the skin or in the 
synovial sheaths of tendons. These 
occur especially in children. They 
may disappear rapidly of only after 
some months. Fibrosis may occur in 
them.^ 

The temperature of the patient is 
elevated in proportion to the number 
of the affecte‘d articulations; in un- 
complicated cases it seldom rises 
above 39** to 40** C (102.2** to 
104** F.), but it may also oscillate be- 
tween 38** and 39** C (100.4^ and 
102.2® F.). Acid sweats often take 
place consentaneously with remis- 
sions in the temperature. 

One of the earliest and most con- 
stant and obscure symptoms of rheu- 
matism in children is a persistent low 
fever, dropping daily to normal, occa- 
sionally below, and seldom going 
above 100® The child usually feels 
well, looks well, and the condition is 
only accidentally discovered. The 
first suggestion occurs after an illness 
during which time there has been ele- 
vation of temperature, but as the 
other symptoms clear up the tempera- 
ture chart reveals the persistence of 
a small amount of unaccountable 
fever. A complete examination may 
disclose no symptoms other than 
slight acceleration of the heart on 
exertion. One naturally thtnk.s of tu- 
berculosis, but gets a negative von 
Pirquet, Poynton considers this tem- 
perature an important diagnostic 
symptom of very early rheumatic in- 
fection. J. A. Colliver (Arch, of 
Pediat., Jan., 1914). 

The pulse is soft and usually above 
100 in rate. Evidences of toxemia, 
such as coated tongue, constipation, 
and splenic enlargement are likely to 
be observed. 

The duration of rheumatic fever 
varies from some days to several 
weeks or even months; it is liable to 


remissions- and exacerbations, and, 
especially when the patient leaves the 
bed or the sick-room too soon, exacer- 
bations are frequently observed. In 
some cases, the fever having de- 
clined, one or more joints remain 
swollen and painful for a long time. 
A critical decline of the temperature 
is rarely observed. 

When the joint swellings subside 
the cuticle commonly cracks and 
peels off in small scales. As many 
red blood-corpuscles become de- 
stroyed during a severe attack of 
rheumatic fever, the patients get 
pale and weary. The anemia often 
continues for a long period after re- 
covery from the disease itself. Leu- 
cocytosis, up to a maximum of 20,000, 
has been observed to develop early in 
the rheumatic attack and to decline 
with equal rapidity during con- 
valescence. 

Some authors refer to a Idn^al form 
of rheumatic fever, characterized by 
neuralgia of, e.g„ the trifacial or the 
sciatic nerve, accompanied, by high 
fever, but without involvement of the 
joints, and yielding rapidly to the use 
of salicylates. During an epidemic of 
rheumatic fever endocarditis or peri- 
carditis with high fever is sometimes 
observed in patients who do not suf- 
fer from any involvement of the ar- 
ticulations ; such cases have been 
denominated polyarthritis rlicumatica 
sine arthritide, 

COMPLICATIONS.— These are 
very frequent and affect especially 
the heart and the nervous system, 
Verrucose and even ulcerative endo- 
carditis is observed in a large pro- 
portion of cases, especially when the 
fever is high and many joints are 
affected. Pericarditis is not quite so 
frequently observed. Endocarditis 
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has been estimated to ocqir in about 
20 per cent of all cases, and pericar- 
ditis in about 14 per cent. ; but these 
proportions vary, the epidemics of 
rheumatic fever differing very much 
in regard to severity and frequency 
of complications, Bosanquet, in a 
series of ,450 cases, noted endocar- 
ditis in 28 per cent, of the males and 
33 per cent, of the females, and some 
observers place the incidence of endo- 
carditis at SO to 75 per cent. The 
likelihood of endocarditis is increased 
by youth of the patient and where 
preceding attacks have occurred. 
The mitral valve is that oftenest in- 
volved, Pericarditis is observed in 
the majority of the cases ending 
fatally, and may be fibrinous, sero- 
fibrinous, or purulent. 

In almost all cases some dilatation 
of the right heart due to toxic myo- 
carditis, is found. A murmur heard 
over the heart is thus often not due 
to endocarditis, but to cardiac dilata- 
tion (or to anemia). In consequence 
of endocarditis, the myocardium may 
also be affected either by simple ex- 
tension through contiguity or by em- 
boli. A condition of complete car- 
diac inflammation or pancarditis may 
occur. Slight weakening of the myo- 
cardium may be manifested by gen- 
eral weakness, attacks of pain, or 
tachycardia. The symptoms of endo- 
carditis and pericarditis are discussed 
elsewhere in this work, 

D. B. Lees describes the cardiac 
complications of rheumatism in child- 
hood as follows: The first indication 
of endocarditis is a systolic murmur 
at the apex. Often the second sound 
becomes doubled, after a time, the 
doubling being heard only in iiie 
apex region, different from dnplt* 
cated pulmonary sdund of ^va^d 


mitral stenosis. The first eknteut of 
the second sound Always remains 
sharp and short as long as it is 
audible at all. The second element 
may be substituted by a short blow- 
ing, early diastolic or middiastolic 
murmur. At a later stage there may 
he at the apex a presystolic murmur, 
followed by a longer and louder sys- 
tolic. This presystolic murmur is 
blowing in character, usually short, 
common in children after a rheumatic 
attack, and generally accompanied 
by evidences of great dilatation of the 
heart. Care should be taken not to 
consider a soft, double sound at the 
base an evidence of commencing 
aortic disease. It is often the first 
Indication of pericarditis. 

While in adults the disease spends 
itself chiefly upon the joints, in the 
child it has a much greater tendency 
to attack the heart; the joint involvc- 
metit in the latter is often so slight 
as to be overlooked, yet the cardiac 
involvement may be severe. Ton- 
sillitis is in the child a frequent pre- 
cursor of rheumatism, while chorea 
is at times a sequel. Cardiac involve- 
ment might come within 24 hours of 
the beginning of the rheumatic at- 
tack and its discovery depends upon 
a careful routine study of the heart. 
The mitral lesions thus caused are 
capable of complete recovery, though 
the aortic lesions practically never 
recover, D. Riesman (Trans. Phila. 
Co. Med. Soc.; Med. Rec., Apr. 16, 
1921). 

Rheumatism in the child can be 
discovered at the age of 5 years, pos- 
sibly earlier. Earlier signs of the 
disease are an incessant restlessness, 
a constantly accelerated" puUe rate, 
often reaching IfiO or ove#, and vei^r 
frequently A constant fever of a little 
over 99* F. ($7^ C.) to a little more 
than 100^ F. C), ; That such 

a rise r aad, of ^ ^lse 

me , are ^ i^;;.iiltfe.' w . 
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is prov^ by their being found 
for years in the same child and 
always at about the same level for 
any one child« This observation is 
based upon over ^600 temperature 
.records, M. H. Williams (Lancet, 
June 19, 1915). 

Very dangeroits and rather fre- 
quent arc the complications involving 
the brain. In some cases the -symp- 
toms are only caused by hyperpy- 
rexia; when the temperature rises to 
4V or 42^ C. (10S.8® or 107,6^ F.) 
or even to 43® C. (109.4® F.), when 
sweating is very profuse, and signs 
of endocarditis develop, there is im- 
minent danger of cerebral rheuma- 
tism. When symptoms of meningitis 
occur, they are not necessarily due 
to actual inflammation of the menin- 
ges, but may be caused by hemor- 
rhage, edema, or hyperemia. A 
uremic condition of the blood may 
also lead to cerebral symptoms. 

Cerebral rheumatism may manifest 
itself in different ways; — 

1, When it is foudroyant the pa- 
tient is suddenly seized with agita- 
tion; although previously unable to 
make a movement without extreme 
pain, he now leaves the bed and 
walks about, speaks and cries, and 
suddenly collapses and dies* The 
temperature ranges from 42® to 43® 
C. (107.6® to 109.4® F.) and often 
even exceeds these levels after death. 

2. An acute form of cerebral rheu- 
matism is more often observed. 
There 15 likewise high fever ; the 
delirium commences more quietly, 
but after a little time the patient be- 
comes agitated, and may have epi- 
leptiform seizures, these symptoms 
being followed by profound coma and 
eommonly by death. In a few in- 
stances cerebral symptoms are ob- 
served with’ a temperature not ex- 


ceeding 39® C. (102.2® R). The 
pulse rate is proportionate to the 
fever and may reach 120 to 140 per 
minute. The duration of this form of 
cerebral rheumatism is commonly two 
or three days, but may be ten to 
twelve days. Recovery is rare. 

3. The subacute or chronic form of 
cerebral rheumatism appears in the 
later stages of rheumatic fever and 
is ordinarily of a melancholic and 
stuporous character. The patients 
refuse to speak, even to eat, and are 
often harassed with hallucinations. 
They may remain in this condition 
for months, but the affection ordi- 
narily ends in recovery. 

Spinal complications have been 
described, but their existence has not 
been proved beyond doubt. The 
peripheral nerves may also be affected 
during rheumatic fever, but far 
oftener such disturbances occur some 
time later, as a sequel. Chorea, mul- 
tiple neuritis, neuralgia, and sciatica 
have been witnessed by trustworthy 
observers. During an epidemic 
Steiner saw 35 cases with disease of 
the peripheral nerves — often in the 
distribution of a single nerve — char- 
acterized by pain and tenderness. 
In 8 of these, swelling of the joints 
was not important, though there was 
tenderness. Steiner claims that the 
nerve pains were due to a perineuritis.' 

Complications involving the re- 
spiratory organs are not so frequently 
observed. Coryza, tracheobronchitis, 
and laryngitis may be seen during 
the prodromal stage. During the 
acute stage the lungs may be affected 
either by edema or, more rarely, by 
pneumonia, particularly of the migra- 
tory form. Rather frequently the 
pleurae are involved^ When the peri- 
cardium is aff&ted the disease tends 
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to spread to the left pleura, which 
consequently is more frequently at- 
tacked than the right. Rheumatic 
pleuritis is characterized by abun- 
dant fibrinous membranes, but scanty 
exudation of serous fluid; it develops 
very rapidly and gives rise to the 
ordinary physical signs of pleurisy 
in a very marked degree. Its dura- 
tion varies from three to eight days. 
Sometimes the right pleura is at- 
tacked while left-sided pleuritis is 
undergoing resolution. Peritonitia is 
a rare complication which may be 
associated with serous pleuritis. 

Tonsillitis is a frequent manifesta- 
tion of the prodromal stage, and its 
bacteria are now considered impor- 
tant etic»logical factors in the develop- 
ment of rheumatic fever. 

Albuminuria is almost constantly 
observed; acute nephritis and hema- 
turia may occur. Anuria is a rare 
complication ; it may be caused either 
by acute nephritis or by emboli from 
an endocarditis. 

Cystitis, hydrocele, and orchitis 

have been mentioned by some as 
occasional complications. 

The cutaneous complications in- 
clude ro.seola, urticaria, erythema 
multiforine, herpes facialis, and, more 
rarely, erysipelas, gangrene, purpura 
w'ith ecchymotic spots or bullae con- 
taining a serous, blocxly, or purulent 
fluid. Hemorrhagic complications 
have also been observed in the form 
of melena and metrorrhagia. 

The muscles in the proximity of 
the affected joints are always painful 
and swollen; this may also be ob- 
served in the case of muscles more 
distant from the diseased joints. In 
rare instances true inflammation and 
abscesses have been obseired 
miwjcles,. , 


The aflFection of the j<^ta them-; 
selves may be complicated by sup- 
purative inflammation leading to 
opening of the articulation and to 
pyemia, or ending in ankylosis. 

In occasional instances involve- 
ment of the eye occurs with rheu- 
matic fever, being manifest in con- 
junctival congestion or, rarely, iritis. 
Some of the diseases of the eye as- 
cribed to the more chronic types of 
rheumatism are: iritis and episcleritis 
— which are veiy frequent — as well 
as deep scleritis, keratitis, orbital cel- 
lulitis, optic neuritis, choroiditis, 
ocular palsy, glaucoma, and opacity 
of the vitreous (Woodruff). 

Chronic nephritis and mental dis- 
ease are among the possible ultimate 
sequelae of rheumatic fever. 

In children cardiac involvement is 
relatively more frequent and impor- 
tant than in adults and generally 
leads to a fatal termination, promptly 
or ultimately. The onset is generally 
abrupt, sometimes with convulsions. 
High fever sets in and anemia rapidly 
becomes pronounced. Joint involve- 
ment is comparatively a less striking 
feature than in adults. 

DIAGNOSIS. — The diagnosis is 
usually easy, the migratory arthritis, 
fever, acid sweats, and infrequency 
of involvement of joints such as the 
sternoclavicular, temporomandibular, 
intervertebral, and sacroiliac being 
characteristic. The thyroid is often 
found enlarged in children, owing ac- 
cording to Sajous, to a defensive re- 
action of this organ. 

Enlargement of the thyroid gland 
claimed to be a diagnostic sign of 
rheumatism in children. In some 
cases it preceded all other manifest 
signs of the disease; in others it ap- 
peared as the. fourth or flfth link in 
the rhenihattc chain, *and in others 
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stiil it was found to persist along 
with established chronic endocarditis 
after all otjier rheumatic manifesta- 
tions had disappeared. J. R. Clemens 
(Arch, of Pcdiat.^ May, 1910). 

In children the cardiac phenomena 
arc paramount, but compression of 
the left lung by the pericardial exu- 
date may cause physical signs of 
pneumonia in this lung to occur. The 
most characteristic skin lesion is the 
so-called rheumatic nodule, which 
histologically resembles the miliary 
nodule in the heart muscle. These 
are usually few, occasionally enor- 
mous in number, and are found 
chiefly about the elbows, backs of the 
wrists, near the ankles, and over the 
buttocks. D. Riesman (Trans. Phila. 
Co. Med. Soc.; Med. Rec., Apr. 16, 
1921). 

Secondary Infectious Arthritis . — 
Rheumatic fever may be confounded 
with the secondary multiple inflam- 
mations of joints observed in acute 
infectious diseases such as scarlatina, 
cerebrospinal meninjfitis, puerperal 
infection, rubeola, diphtheria, etc., 
and also with the pseudorheumatic 
affections of gonorrhea, syphilis, and 
tuberculosis. In all these affections 
the symptoms of the major disorder 
are present and facilitate diagnosis. 

In gonococcal arthritis there is a 
history of gonorrhea ; the joint in- 
volvement is generally monarticular, 
affecting especially the knee and 
wrist, and is extremely severe; con- 
stitutional symptoms are less marked, 
and the joint lesions tend to persist 
after the febrile stage. 

In syphilitic pseudorheumatism the 
joint-symptoms are less intense than 
in rheumatic fever; are not migra- 
tory; show nocturnal exacerbation of 
pain, and yield rapidly to specific 
treatment (though pain is relieved, 
as it is in other forms, by the local 
application of methyl salicylate). 


The arthritides accompanying Sttdi 
conditions as scarlet fever and cere^ 
brospinal meningitis are commonly 
of septic type, with accompanying 
constitutional symptoms of sepsis. 

Acute Osteomyelitis . — This condi- 
tion is characterized by grave con- 
stitutional evidences of sepsis, and 
by especial involvement of the epi- 
physis and shaft of one of the bones 
articulating at the affected joint. The 
upper extremity of the tibia and the 
lower end of the femur are the locali- 
ties most frequently affected. 

Gout . — Gout may be discerned from 
rheumatic fever by the fact that it is 
never accompanied by fever of the 
same intensity as prevails in the lat- 
ter disease ; by its predilection for the 
great toe ; by the possible presence of 
uratic deposits in various parts of the 
body, and by its special occurrence in 
the male sex. 

ETIOLOGY. — Rheumatic fever 
tends to attack especially young 
adults, approximately three-fourths 
of the cases occurring between the 
ages of 15 and 35. Infants are almost 
safe, but no age is entirely exempt. 
The disease attains its greatest fre- 
quency between the ages of 20 and 
25 years. 

Both sexes are liable to the dis- 
ease; among adults, men are perhaps 
somewhat more frequently affected 
than women, but that is probably on 
account of their greater exposure to 
the inclemency of the weather. Be- 
tween the ages of 10 and 15 the dis- 
ease is somewhat more common in 
the female than the male^^ sex. An 
hereditary predisposition seems to 
exist in some families. Cheadle, 
among 32 consecutive cases, found 
evidence of heredity in 70 per cent., 
and, if chorea and erythema be re- 
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garded as forms of rheumatism, in 
93 per cent. 

Exposure to wet, cold, and abrupt 
temperature changes predisposes to 
rheumatic fever, which is therefore 
commonest in coachmen, laborers, 
sailors, and, among women, in washer- 
women and domestics. The dis- 
ease is frequent only in temperate 
climates, and is not observed in 
tropics or in the arctic regions. 

The exciting cause of the disease is 
now considered to be unquestionably 
an infection. This view is supported 
by the facts that it occurs epidem- 
ically, as well as endemically, and 
that during epidemics the cases ac- 
cumulate in some houses, whereas 
other houses are quite spared. Me- 
teorological conditions do not appear 
to be of great influence on the epi- 
demics of rheumatic fever, which 
have been observed as well in the 
summer as in winter, during diy as 
well as wet seasons. The epidemics 
vary greatly in intensity and dura- 
tion, and occur at irregular intervals. 

It is still doubtful whether rheu- 
matic fever is the product of one 
specific micro-organism or whether 
different species act simultaneously 
or independently as pathogepic fac- 
tors. At all events, the clinical and 
pathological features of the disease 
clearly show its infectious origin. 
That streptococci may produce it has 
been shown by a number of ob- 
servers, who have not only recovered 
these organisms from the blood and 
joints of patients, but, like Schloss 
and Foster, reproduced lesions sug- 
gestive of rheumatic fever in lower 
animals. The organism considered 
to be most likely the actual e^ipting 
factor, or at least that operatijre in 
the largest proportion of cases, is the 


Diphcoccus rheumatkus isc^ted by 
Poynton and Paine, who found it not 
only in the joints and blood, but in 
rheumatic nodules and the urine, and 
with it produced arthritis, valvular 
lesions, etc., in rabbits. This organ- 
ism is distinguishable neither mor- 
phologically, culturally, nor by the^ 
opsonic and agglutinin reactions 
(TunnicHIfe) from the Streptococcus 
pyogenes, but only by the production of 
rheumatic lesions in animals. Poyn- 
ton and Paine consider their diplo- 
coccus the *'only bacterial cause” of 
acute rheumatism. Cole believes it 
unwarranted, however, to recognize 
a distinct variety of streptococcus 
because of its property of produc- 
ing arthritis and endocarditis, as he 
has provoked similar lesions in ani- 
mals with streptococci from various 
sources. This is in accord with the 
present increasing disinclination of 
bacteriologists to believe that sharp 
lines separate similar organisms into 
distinct varieties, and is supported by 
the observations of Rosenow (1914) 
that the affinity of cocci freshly 
isolated from the joints in rheumatism 
for the articulations, endocardium, 
and often also myocardium and vol- 
untary muscles, which tends to dis- 
appear on cultivation, may be re- 
stored by passage through animals, 
and that other strains of streptococci 
under certain conditions may be 
made to acquire the properties of 
the strains obtained from rheumatic 
cases. 

Five cases have been published to 
date in which the tuberculous nature 
of an articular rheumatism has been 
estabUshed beyond u^sdon. The 
writer^s patient was a |8;irl of 19 who 
had had glaudhlar tubar<^^ as a 
child, and 1a^ a tubei^cttl^^ 
in the lower jaw compelling total re- 
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Twelve days after the op- 
«i^aitloft> moderate fever developed 
with multiple acute swelling of joints. 
The patient died in a few months 
from amyloids. Autopsy showed tub- 
mulous nodules in the synovial mem- 
braneSt Melchior (Mitteil. a. d. Grenagi 
d. Med. tt. Qiir., xxii, Nu. 3, 1911). 

Cultures of exudate aspirated from 
the joints in acute rheumatic arthritis 
proved uniformly sterile. Non-hemo- 
lyttc streptococci were recovered in 
blood cultures from less than 10 per 
cent, of rheumatic fever patients. 
Similar streptococci were recovered 
from active endocardial lesions in 
only half of the fatal cases. No type 
of streptococcus is constantly asso- 
ciated with acute rheumatic fever. If 
the streptococcus actually is the etio- 
logic agent, the infection occurs 
through various members of the 
viridans group. Swift and Kinsella 
(Arch, of Int. Med., Mar., 1917). 

Report of an acute case in a girl of 
17, with a heart injnred by a previous 
attack. A general pericarditis with 
copious effusion developed, and the 
fluid withdrawn by paracentesis showed 
numerous minute diplococci, some in 
the fluid, many more in leukocytes. 
This completely supports the results 
of experimentation concerning the 
'micro-organism of rheumatic fever. 
Tt also indicates that in human rheu- 
matic pericarditis with little effusion 
but with great thickening of pericar- 
dial tissues, the diplococci are shut 
in the necrotic areas but imperfectly 
destroyed, causing the intractable re- 
lapsing cases of childhood. Poynton 
(Brit. Med. Jour., Mar, 29, 1919), 

As for the portals of entry of rheu- 
matic infection^ the tonsils demon- 
strably play an important, if not ex- 
elusive^ role in this direction. Not 
only are the tonsils favorite abodes 
of virulent streptococci, and attacks 
of sbit throat a frequent manifesta- 
tion of rheumatism, but organisms 
iscdiited from the tonsils of rlieumatie 
cases liavci v considerable con- 
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stancy, been observed to induce ar^ 
thritis and endocarditis when injected 
into animals. Permanent cure of a 
rheumatic tendency has frequently 
followed removal of the tonsils. Ac- 
cording to some, the gums, the nasal 
mucosa, and the gastrointestinal tract 
are also at times sources of infection. 
The pleurisy of acute rheumatism 
usually yields promptly to the sali- 
cylates, but if it is left untreated, 
serious lesions may be installed. The 
rapid invasion of the pleura, the bi- 
lateral involvement, the association 
with congestion of the lungs and with 
pericarditis without effusion, the com- 
plete subsidence without sequels, the 
fixity and long duration of the pleural 
effusion, its moderate amount, and 
the usually mild character of the 
pains in the chest are its distinguish- 
ing features. J. Mollard and M. 
Favre (Lyon m^d., May, 1917). 

Peritonitis, appendicitis, bronchitis, 
and pneumonia are sometimes ascrib- 
able to rheumatic infection. 

Micrococcus rheupnoticus takes the 
path of least resistance. This may be 
an unhealthy throat, absorption from 
which frequently gives rise to gen- 
eral rheumatic infection, including 
peritonitis and appendicitis, directly 
through the vascular system. Or it 
may be localissed in the bronchial 
ttibes and give rise to pneumonia, 
with polyarthritis and endocarditis. 
An unhealthy condition of the intes- 
tinal wall may excite to activity the 
rheumatic agent. Congestion of the 
pharynx, pabte, and fauces in a child 
with a rheumatic family or previous 
history, or with a rheumatic facies, 
should always be looked on seriously, 
and met with local applications of 
salicylic acid preparations, together 
with sodium bicarbonate, sodium sali- 
cylate, potassium chlorate, and aperi- 
ents, A S per cent, to 10 per cent, 
solution of sodium salicylate applied 
to the tonsils, palate, and pharynx 
protects from further contamination; 
a gai^le containing 20 to 40 grains 
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(1,3 toZ6 Gm.) to the ounce (30 c.c.) 
is equally efficacious. Decayed teeth 
should be filled or extracted, and 
the daily use of the tooth-brush and 
antiseptic powder .should be insisted 
on. Inhalation for half an hour, three 
times a day, of 10 minims (0,6 c.c.> 
of a solution of equal parts of creo- 
sote and phenol is the best method 
of protecting the pulmonary mucous 
membrane. Sodium salicyUte, com- 
bined with sodium bicarbonate an<l 
rhubarb powder, is by far the best 
I)rotective treatment in cases in which 
there is any indication of excess of 
mucus in the intestine. J. K, Mac- 
kenzie (Brit. Med. Jour., June 1, 
1912), 

A woman of 28 developed subacute 
articular rheumatism and endocarditis 
five months after an infected abor- 
tion. No benefit was procured from 
a month or more of the ordinary 
measures, including the salicylates, 
but after straightening and curetting 
the uterus the temperature dropped 
to normal and rapid recovery fol- 
lowed, bigns of mild mitral in.suffi- 
ciency, however, still persisting. Ar- 
ticular rheumatism of puerperal origin 
generally settles down in one joint 
after a time — the shoulder in the 
writer's case — and stays there. Pierra 
(Revue mens, de gynec., d’obstet., et 
de jKidiat., Mar., 1914). 

PATHOLOGY. — In all cases of 
rheumatic fever hyperemia is present 
in the joint.s ; but as these chiTnges are 
extremely fugacious it is ordinarily 
impossible to demonstrate them at 
autopsy. In more advanced cases the 
synovia is augmented and shows mi- 
croscopically a great number of poly- 
nuclear cells containing globules of 
fat, resembling pus-cells. In some 
ca.ses the cells are not free, but are 
inclosed in a network of fibrin, ap- 
pearing to the naked eye as small 
flakes. True pus is not found in the 
joints except when other infections 
have invaded the body conscfiitane- 


ously with the specifit? infection of 
rheumatic feven The synovial mem- 
brane of the affected joints is then 
red and sw'ollen, with its capillaries 
engorged with blood; the cells of the 
synovial membrane tend toward mul- 
tiplication, containing 10 to 12 nuclei. 
The cartilage is also involved; its 
cells multiply and form oblong cap- 
sules containing many secondary 
capsules. The macroscopic result of 
these alterations is that the cartilage 
has lost its natural polish and that 
it is finely striated. These patho- 
logical changes are common to all 
varieties of acute arthriti.s and arc 
not characteristic of rheumatic joint 
affection. Mainly because of periar- 
ticular involvement, some of the 
rheumatic joints, instead of promptly 
recovering from the acute process, 
may continue in a condition of sub- 
acute or chronic inflammation. The 
tendons and even the periosteum may 
lie attacked, with consequent tender 
local thickenings. 

The rheumatic alterations of the 
endocardium, the pericardium, etc., 
revealed by autopsy present the ordi- 
nary signs of an acute inflammation, 
hut nothing which is characteristic 
of rheumatic fever proper. Acute 
dilatation of the heart, according to 
Lees, is much commoner, even in 
slight attacks, than in diphtheria or 
influenza. It is, however, far less 
dangerous. Although in the rheu- 
matic heart there is evidence of fatty 
degeneration of the muscle fibers, 
with interstitial round-cell foci, the 
destruction of the muscle is much 
less pronounced than in the diph- 
therial heart. 

Children are prone to the chronic 
or aubacttte mahtlestations of rheu- 
matism because the chief site of the 
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multipiicatton of the orgatiism and 
the mantifacture of the toxins is in 
focal lesions outside the blood- 
streanii while in adults it is in the 
blood itself. The rheumatic nodules 
afford the typical example of local 
response to rheumatic infection. 
They are usually associated with 
grave cardiac mischief, and the more 
numerous and the larger they are the 
more serious the cardiac involvement. 
While present, they prove the per- 
sistence of the rheumatic infection. 
The lesions found in the heart are 
similar in structure to the subcu- 
taneous nodules, but their duration is 
probably less prolonged. In the meso- 
cardium they are found chiefly in the 
walls of the left ventricle, especially 
near the mitral and aortic valves. In 
per!carditi.s the nodular lesions may 
be conlitied to a small area or scat- 
tered all over the pericardium. In 
endocarditis the nodules are suben- 
dothclial, and arc situated mostly at 
the upper part of the left ventricle, 
especially in the mitral valve. Gos- 
sage (Pediatrics. Apr., 1912). 

Greater att<‘ntion should be given 
to the various types of acute aneu- 
risms and their relations to acute 
rheumatic fever. The almost con- 
stant presence of sfnnc inflammatory 
reaction in the ascending limb of the 
aorta shouhi l)e recognized as an as- 
sfK'xated condition in this disease. 
Klolz (Jour, of Pathology and Bac- 
teriology, Oct., 1913). 

During- the course of rheumatic 
fever the blood contains much more 
fibrin than normal. 

PROGNOSIS. — The prognosis is 
rather good as regards life, as Ytry 
few cases end fatally (0.3 per cent.). 
Usually the disease terminate.s in two 
to six weeks without having caused 
permanent injury to the joints in- 
volved. Complications, particularly 
those involving the heart, are, how- 
ever, frequent and often lead to 
serious consequences. In some cases 
—subacute fheumatic fever — repeated 
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exacerbations in the joint lesions and 
temperature occur before recovery 
finally is complete. Hyperpyrexia 
and suppurative pericarditis are com- 
plications entailing immediate danger, 
while endocarditis acts more slowly. 
In children the remote prognosis is 
always grave, death taking place in 
youth or early adult life. The gravid 
state also renders the condition more 
serious. One attack of rheumatic 
fever predisposes to others, and the 
ultimate prognosis becomes more 
somber in proportion with the per- 
sistence of recurrence. 

Twenty-three per cent, of acute 
articular rheumatism patients go 
through one or more attacks without 
any clinical aflFcction of the heart, 
irrespective of the age when first at- 
tacked; 22 per cent, develop x.signs of 
carditis in the acute stage, these 
signs disappearing during the con- 
valescence; 18 to 20 per cent, of the 
cases which develop signs of endo- 
carditis, not clearing up before pa- 
tient leave.s the hospital, have no 
permanent valvular lesion, the mur- 
murs being due to myocarditis, or in- 
competence from temporary hyper- 
emia of the valves, associated with 
dilatation. In 14.5 per cent, of cases 
with acute rheumatic endocarditis of 
severe type, one or more of the mur- 
murs disappear, such murmurs being 
due to associated dilatation. Cases 
in which the heart is going to recover 
completely show signs of such re- 
covery within twelve months of the 
acute attack, though the process may 
not be completed till some years 
later. Keinp (Quarterly Jour, of 
Med., Apr., 1914). 

.Analysis of 350 fatal cases of 
rheumatism. The patients comprised 
195 females, 155 males, 250 of them 
under the age of 12 ?/ears. Rheuma- 
tism is at its worst from the sixth to 
the twelfth year, and the majority of 
deaths occur before the twentieth 
year. The percentage of fatal first 
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attacks in childhood was nearly 23 
per cent. In the remaining 100 cases 
only 3 deaths were recorded in a 
first attack. Pericarditis was found 
in. 215 of the 250 cases in childhood. 
One may expect to detect the friction 
sound in at least 80 per cent, of the 
cases of recent rheumatic pericar- 
ditis; it may be missed because the 
pericarditis is localized posteriorly, 
very limited in area, or evanescent. 
In the 250 fatal cases in childhood, 
the mitral valve was damaged in all 
but 3, the aortic in 102, the tricuspid 
ill 78, the pulmonary in 6. Among 
100 cases in children, 82 died with 
evidence of acute carditis. Among 
100 older cases, only 9 died of acute 
carditis of the childhood type; 14 had 
recent endocarditis complicating for- 
mer valvular lesions; in 55 the valves 
were scarred by old disease, and 22 
died of malignant endocarditis. The 
usual time for malignant endocarditis 
is later childhood, adolescence, and 
early adult life. Death from myo- 
cardial failure without valvular lesion 
occurred in only 3 of the 350 cases. 
F. J. Poynton, C. D, S. Agassiz, and 
J. Taylor (Pract, Oct, 1914), 

TREATMENT, — In the treatment 
of rheumatic fever it is of importance 
that the patient be placed in a large, 
well-ventilated room. He should be 
kept in bed, even where the affection 
is mild. A flannel nightgown should 
be worn, and the patient should sleep 
between blankets. The diet should 
be limited; during the febrile period 
liquid food should alone be given, 
with lemonade, carbonated waters, 
and milk as beverages. Regularity of 
the bowel movements should be 
maintained. 

Many authors deem it preferable 
to commence the treatment by in- 
stituting free purgatioit 

As a specific remedy against the 
infection itself, salicylic and 

combinations containing this drug 
have nearly supplanted all others. 


Salicylic acid may either be given 
pure or in combination with the 
alkalies (sodium or strontium salicy- 
late). Pure salicylic acid is best tol- 
erated when given in capsules each 
containing to 15 grains (0.5 to 
1 Gm.) ; this dose is to be repeated 
four, five, or even six times per day, 
until the pain is relieved and the tem- 
perature falls. When symptoms of 
intoxication, viz., ringing in the ears, 
nausea, or occasionally, delirium ap- 
pear the use of the remedy must be 
discontinued for twelve to eighteen 
hours, or the dose greatly reduced. 
In many cases the pain is very 
rapidly subdued by this treatment 
and patients who, in the morning 
were not able to move, are completely 
relieved after a treatment /)f tw^elve 
hour.s. In other cases the fever sub- 
sides, but the pain and swelling of 
one or more joints continue for some 
time. Even when all symptoms have 
disappeared, it is advisable to con- 
tinue the use of salicylic acid for some 
time, but in lesser dose. When the 
use of salicylic acid is discontinued 
too soon, recurrence i.s prolwible. 

Many authors prefer the use of 
sodium salicylate which is sometimes 
given in solution, 1 to l}4 drams (4 
to 6 Gm.) or even 2 drams (8 Gm.) 
being administered per diem, it has 
the same effect on the disease as the 
pure acid- By the third day the dose 
can generally be reduced to 15 grains 
(1 Gm.) every four or five hours. 
Other comjxjunds which may be 
used are ammonium salicylate, salicin, 
and in particular, acetylsalicylic acid 
(aspirin) which, being nearly taste- 
less, is easily taken with sugar and 
water on a spoon or in milk, and is 
non-irritating to the i^otnachj pass- 
ing through it unaltcfed’ mto the in- 
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testine» where it is decomposed and 
absorbed in the form of salicylic acid. 

Inflammation of the throat empha- 
sised as one of the earliest symptoms 
of rheumatism and a gargle of 20 
Gm. (5 drams) of sodium salicylate 
in 1000 Gm, (1 quart) of distilled 
water recommended. In the devel- 
oped disease one should endeavor to 
administer from 6 to 8 Gm. Clj4 to 2 
drams) in twenty-four hours to the 
adult; in children 1 Gm. (IS grains) 
per diem if the child is 2 years of 
age or less, and 2 Gm. (30 grains) if 
4 or S. If the drug is not well borne 
in such large doses, these must be 
decreased 5, 4, or 3 Gm. (U4. 1. or 
drams) until tolerance is produced. 
It should not be given if nephritis 
with the presence of casts in the urine 
exists, but if the albuminuria is slight 
and there are no casts it may be 
given with caution. 

When the myocardium shows signs 
of being aflocle<l, and the pulse irreg- 
ular, care must be taketi not to 
depress the heart further. It the 
endocardium or pericardium are im- 
plicated, the salicylate may be given, 
but it must be withdrawn where there 
is delirium and other signs of cere- 
bral excitement. In pregnancy it 
■ must be given w’ith caution. Aspirin 
is less cflicacious than the salicydates, 
and should be given in divided doses 
up to 1 to 3 Gm. (15 to 45 grains) 
per day, according to age; pyramidon 
(0.50 to 1.50 Gm. — 7j4 to 23 grains) 
also has its uses. If these remedies 
in succe.ssion do not produce im- 
provement, they can be combined 
with advantage; Sodium salicylate, 
0.25 Gm. (4 grains); aspirin, 0.15 Gra. 
(254 grains); pyramidon, 0.15 Gm. 
(2J4 grains). In cases complicated 
with nephritis, cupping of the loins, 
milk diet, and laxatives are indicated. 
Leinotne (Gaa. des pract., vol. xix, 
1912). 

The commonest avenue of rheu- 
matic infection is the tonsil, and next 
to it the nose. The first essential of 
rational treatment of rheumatic in- 
fection IS restoration of the upper air 


passages to a healthy condition. 
Irrigation and thorough cleansing of 
the nasal passages, combined with 
antiseptic treatment of the nose and 
phar 3 mx, should be a routine item of 
antirheumatic treatment; and the 
operation of enucleation should be per- 
formed without delay upon all rheu- 
matic children who exhibit chronic en- 
largement of the tonsils or of the 
tonsillar lymphatic glands. W, P. S. 
Branson (Brit. Med. Jour., Nov. 23, 
1912). 

The writer recommends daily in- 
jections of from 1 to 2 Gm. (15 to 
30 grains) of sodium salicylate. The 
solution is made as follow's: — 

Sodium salicylate 5.0 parts. 

Caffeine citrate 0.25 part. 

Distilled water 25.0 parts. 

Of which from 6 to 10 c.c. (1}6 to 
25^2 dram.s) are given daily. The 
salicylate must be chemically pure 
and the solution kept in the dark. 
It is of special value where medica- 
tion by memth is not well borne. 
P. V. Cernadas (Semana Medica, 
Dec, 23, 1915). 

The waiter recommends the admin- 
istration of the salicylates by rectum 
or intravenously where the stomach 
is rebellious or the case requires 
rapid action. The intravenous injec- 
tions are of 10 to 20 grains (0.6 to 
1.3 Gm.) in 20 per cent, solution and 
given two or three times in twenty- 
four hours if necessary. Rectal in- 
jections arc preferred, and as much 
as 2 drams (8 c.c.) may be given, 
with 15 minims (1 c.c.) of tincture 
of opium, repeated in twelve hours. 
The alkaline treatment may be com- 
bined with this, and salicin in 10- to 
20- grain (0.6 to 1.3 Gm.) doses may 
be given every two hours when pain 
in the joints has diminished. The 
best combination internally is am- 
monium salicylate, 5 to 10 grains 
(0.3 to 0.6 Gm.), with phenacetin, 1 
to 2 grains (0.06 to 0.13 Gm ), and 
caffeine citrate, 1 grain (0.06 Gm.) 
in capsules, every two hours. Bever- 
ley Robinson (Med. Rcc., Jan. 1, 
1916). 
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The first essential is the thorugh 
searching out and removal of all foci 
of chronic infection and the prepara- 
tion of an autogenous vaccine from 
organisms isolated from such foci or 
from the urine if foci cannot he 
definitely located. The vaccines 
should he given in ascending doses, 
every week or ten days, adjusting the 
dose so as to secure a slight arthritic 
reaction. After improvement has ad-- 
vanced, the intervals between doses 
may be lengthened. The treatment 
should be continued for a year or 
more. M. J. Rowlands (Lancet, Jan. 
15, 1916). 

Also serviceable where the simple 
salicylates are not well borne is salo- 
phen, which is gradually decomposed 
in the bowel into salicjdic acid and 
acetylparamido]dicnob and may be 
given in doses of 15 grains (1 Gm.) 
every three hours, preferably in con- 
junction with sodium bicarbonate, 10 
grains (0.6 Gm.) three times a day 
( VV. H. Flint). This drug has also 
been recommended for use late in the 
cemrse of the disease, when the acute 
fever has been mastered with salicylic 
acid. Oil of wintergreen may also be 
substituted for the other salicylates 
in doses of 20 minims (1.25 c.c.), but 
is not nil irritating to the stomach. 

Salicin has a bitter taste, ts much 
less nauseous than sodium salicylate, 
and can be conveniently given dis- 
solved in hot water. J t only yields 43 
per cent, of its w’^eight of salicylic 
acid, and hence the amount required 
is at least double that of sodium sali- 
cylate — 20 to 30 grains (1.3 to 2 Gm.) 
every hour or two hours until 1 ounce 
(30 Gm.) has been given, and then 
smaller doses according to the cir- 
cumstances. Acetylsalicylic acid is 
very active and has a marked anal- 
gesic effect. It cannot be prescribed 
with alkalies, which decompose it, 
and hence it is apt to bring on nausea 
and vomiting if given cotitinuofusly. 
Methyl salicylate is also very apt to 


irritate the gastric oi^eoaa 
but in 10- to 20- mittina (0,6 to 1.2S 
c.c.) doses up to 60 or 90 mimms 
(3.^5 to 5*6 c.c.) per day, given in 
emulsion, or on sugar, or in milk, it 
acts powerfully, and externally ap- 
plied it i.s unrivalled for its analgesic 
action. Sodium beneoate has the 
same specific effect as the salicylate, 
but acts less ijow'crfully* On the 
other hand, it is practically non- 
poisonous and has no disturbing side- 
effects, It can be given in 20-grain 
(1.3 Gm.) doses every two or three 
hours with satisfactory results in 
cases of uncomplicated rheumatic 
fever, but its practical usefulness is 
merely as a substitute for the more 
powerful salicjdate, when the latter 
cannot be tolerated. Profuse per- 
spirations and skin eruptions are in- 
conveniences which frequently follow 
salicylates. They are also often 
deemed to act as heart depressant^, 
but this is not borne out by exact 
observations. With large doses (250 
to 400 grains'-~17 to 27 Gm. — per 
day), such as are sometimes given 
with the idea of thoroughly destroy- 
ing the infective germ, vomiting fre- 
quently occurs, and it is possTl)le not 
only to seriimsly depress the nervous 
system, but to bring on a dangerous 
condition of aritbisis. This can l)e 
prcv'ciited. to some extent at least, by 
giving aliout twice the amount of 
sodium bicarbonate with each dose 
of sodium salicylate, and taking care 
at the same time to avoid constipa- 
tion. But in an ordinary case of 
moderate .severit 3 '^ 15 to 20 grain.s (1 
to 1.3 Gm.) of sodium .salicylate every 
three or four hours form a sufficient 
dose. The joint pain and tempera- 
ture begin at once to he favorably 
affected, the former subsiding in from 
twelve to twenty-four hours, and the 
latter within forty-eight hours. The 
pulse and respiration fall with the 
temperature, and the joint effusion 
is absiorbed in two or three days. 
The course of events usually resem- 
ble.s a crisis, though sometimes a 
lysis, if the temperature does not 
settle satisfactorily each dose may be 
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increa8«d| ar one large additional 
dose of 40 to 60 grains (2.6 to 3 Gm.) 
may be given on one or on several 
days in succession. Additional ab- 
sorption of salicylic acid may be 
brought about by applying a dressing 
of methyl salicylate on lint to the 
affected joints. Where the rheumatic 
infection locates itself chiefly in the 
fibrous tissues, the condition generally 
in time yields to large doses of . sali- 
cylates, along with free local applica- 
tion of methyl salicylate. When these 
rheumatic indurations are quite re- 
cent, potassium iodide and small blis- 
ters exert a marked cleobstnicnt effect. 
Massage is even more effectual. 
Stockman (Pract., Jan., 

The writer nearly always used as- 
pirin and sodium salicylate jointly, 
administering as much as 10 or 15 
grains (0.0 to 1 Gm.) of sodium sali- 
cylate and 5 to 10 grains (0,3 to 0.6 
Gm.) of aspirin every two hours al- 
ternately. W. J. Judy (W. Va. Med. 
Jour., Aug., 1912). 

Sodium salicylate with sodium bi- 
carbonate, I part of the former wu'th 
2 parts of the. latter, is a most ef- 
fective antirheumatic, if the dose is 
gradually increased to a sufficient 
extent. If, when vomiting or tinnitus 
occurs, the medicine is su.spendcd 
for a few hours, the unpleasant symp- 
toms will usually pass away, and the 
do.se can later he rai.sed to a consid- 
erably larger amount without causing 
their recurrence. In a rheumatic at- 
tack it is often desirable to increase 
the amount of salicylate to 150 or 200 
grains (10 to 13 Gm.) per day, with 
double the amount of sodium bicar- 
bonate, given in 10 doses. It is im- 
portant to prevent constipation, to 
keep the urine slightly alkaline and 
to stop the drug when vomiting or 
other symptoms due to salicylate 
occur. Lees (Brit. Med. Jour., Oct. 
12, 1912). 

The node.s call for intensification of 
the treatment In 1 of 3 cases in 
children of 11 and 13, salicylates in- 
travenously and by the moutii were 
kept up for 7 months with slow im- 


provement and final recovery, even 
the heart functioning normally and 
the child increasing 22 pounds id 
weight. The nodes, though extremely 
mimerou.s, persisted for 3 months. A 
girl of 11 year.s was given orally in 4 
months 1.10 Gm, (4M{ ounces) of the 
salicylate besides intravenous injec- 
tions up to a total of 9.5 Gm. (214 
drams). Though the treatment was 
ordered discontitiued, the parents 
continued it for 3 nionlhs longer (32 
injcctioiKs by the vein) with a total of 
16 Gm. (4 drams), perfect recovery 
resulting. Navarro (Rev. de la Asoc, 
Med. Argentina. Apr.-June, 1920). 

Nothinjy certain is known of the 
manner in which salicylic acid and its 
compounds influence the rheumatic 
infection. Possibly salicylic acid has 
a specific action on the micro-organ- 
isms ; it is a reliable, but not an in- 
fallible. remedy, rclievinj^' the joint 
condition, shortening* the disease, 
•diminishing* the likelihood of relapse, 
and probably protecting* the heart. 
Some cases are re]>elIious to its 
action. Some, patients do not toler- 
ate it, vomiting' being induced, ft 
may then be administered by inunc- 
tion or enema. For inunction a 20 
per cent, ointment of salicylic acid 
or of methyl salicylate may be used, 
l^or administration by enema Krlan- 
ger uses the following* formula: — 

Sodii salicylatis. .5isB to ij (()to8 Gm.). 
Tinctunr opii ntlxxv (5 c.c.). 

f3iiis.s (100 c.c.). — M. 

This should be injected, after pre- 
liminary cleansing of the liowels, at 
body temi)erature, and should be re- 
tained as long as possible in the in- 
testines. 

Tntrarectal administration of sodiiuxi 
salicylate recommended in refractory 
case.s of acute and subacute rheumatism. 
The .salicylate enema is given immedi- 
ately after a clean .sing soapsuds en- 
ema, and is administered with a 



16 


RHEUMATISM (LEVISON AND SAJOUS). 


Davidson syringe and a rectal tube 
inserted 6 to 8 inches. First dose 
in men is usually 8 to 10 Gm. (2 
to ZYi drams), in women 6 Gm. 
{\y> drams), incorporated in 120 to 
180 c.c. (4 to 6 ounces) of plain or 
starch water, with 1 to 1.5 c.c. (16 to 
24 minims) of opium tincture. The 
dose may be repeated within 12 hours, 
but usually a daily enema suffices, wdth 
doses increasing from 30 to 50 per 
cent, daily until the limit of tolerance 
is reached. L. G. Meyn (Jour. Amcr. 
Med. Assoc., Sept. 19, 1914). 

Where the effects of salicylates in 
acute rheumatism are not as expected, 
the so-called ‘^alkaline treatment’' may 
be instituted, or, the two forms of 
treatment may be combined — pro- 
cedure especially useful in children. 
This consists in the administration of 
20 or 30 grains (1.25 or 2 Gm.) of 
potassium bicarbonate, citrate, or 
acetate, or sodium bicarbonate every 
two or three hours for the first few 
days, or until the urine is alkaline. 
Luff advises cambine<l salicylic and 
alkaline medication in all cases of rheu- 
matte fever. He gives 20 grains (1.25 
Gm.) of sodium .salicylate and 30 
grains (2 Gm.) of potassium bicarbo- 
nate every two hours until pain is re- 
lieved, then every four hours till the 
temperature has fallen to nornvil. Fif- 
teen grains (1 (un.) of the vsalicylate 
and 20 grains (1.25 Gm.) of the bicar- 
bonate are then given every four hours 
until all joint symptoms have disap- 
peared, and after this three or four 
times a day for a fortnight longer. 

Comparative statistics show that pa- 
tients do not recover any more quickly 
under talicylatea than with the alk- 
aline treatment, but with the salicylate 
treatment pain is sooner relieved. 
Heart complications are not any more 
common when treating with the lialicy- 
lates. J. 1^ Miller (New York? 3fed. 
Jour., July 4, 1914). 


Intravenous and subcutaneous injec* 
tions of salicylates have been recom- 
mended by several observers, both to 
avoid upsetting the stomach and for 
prompt, ixjwerful effect Behr lauds 
the following combination for intra- 
venous. use, originated by Mendel : — 

R Sodii salicylatis ... 3ij (8 Gm.). 
CaffeifUP sodiosal- 
icylatis (N. F.) . . Sss (2 Gm.). 

Aqu(t steriUe,q.8.zd fSiss (50 c.c.). — S. 

Methyl salicylate, or artificial oil 
of wintergreen, is recommended for ex- 
ternal use in rheurtuitic fever. It is a 
volatile fluid of an aromatic o<lor. The 
affected joints are to be painted with 
the drug and enveloped with some im- 
pervious material. ICxperience has 
shown that the salicylic acid contained 
in methyl salicylate is absorbed through 
the skin. It is also chemically dcinon- 
sirable in the urine. It renxjvcs the 
pain and reduces the temperature. 

In acute rheumatism and allied con- 
ditions such as acute rheumatic* sci- 
atica, the re.sult of thyroid treatment 
may be striking. Tompkins (So. Me<l. 
Jour., Dec., 1910). 

Hypodermic injection of salicylates 
, advocated, for the purpose of secur- 
ing prompt action and avoiding di- 
gestive disturbances and toxic symp- 
toms, In acute rheumatic infection 
of joints, heart, pericardium, pleura, 
and central nervous system (chorea), 
inject 10 c.c. (Zy drams) of 20 per 
cent sterile solution of fresh sodium 
salicylate per 100 pounds of body 
weight Fir.st disinfect a spot out- 
side of the median line of the thigh 
with fresh iodine tincture. Through 
this inject sterile cocaine solution G4 
grain — 0.008 Gm. — in 30 drops) under 
the skin, and after waiting fully fif- 
teen minutes inject salicylate solu- 
tion under the same spot. This causes 
general improvement within three 
hours. Repeat the injection every 
twelve hours. In severe cases, with 
many seats of involvement, increase 
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the dose to 15 c,c. VA ounce) per 100 
pounds weight. Iti chronic cases, in- 
ject every twenty-four hours 10 c.c. 
(214 dramS") per 100 pounds of the 
following: Salicylic aci4, 10 Gm. (2)4 
drams); sesame oil, 80 Gm. (2% 
ounces) ; pure alcohol, 5 Gm, (75 
drams); gum camphor, 5 Gm. (75 
grains). This is to be sterilized 
before adding the alcohol, and after- 
ward excluded from contact with 
air, to avoid evaporation of alcohol. 
The effect of the injection in chronic 
cases is obtained more rapidly when 
multiple localizations of the rheu- 
matic process are present than when 
one joint is affected. In the former, 
pain and stiffness U'^ually improve 
after the first injectiod; in the latter, 
after the third. The addition of 
camphor (from S to 20 per cent.) was 
found beneficial in stimulating the 
heart when the pericardium or the 
endocardium wa.s involved. Seibert 
(Med. Rec., Mar. 11, 1911). ^ 

Magnesium sulphate, administered 
by intramuscular injection, by mouth, 
and applied cMernall^', found val- 
uable in cases of acute articular 
rlieutiialism. Intramuscular injec- 
tions of 4 c.c. (1 dram) of a sterilized 
25 per cent, srduiion of the salt, all 
aseptic precautions being observed, 
brought rapid relief from pain, re- 
duced .stillness and swelling, and 
.sometimes considerably lowered tem- 
perature. No pain followed the 
injections. In some instances purga- 
tion resulted. Injections were re- 
peated on succeeding or alternate 
days. A saturated solution was ap- 
plied to the inflamed joints with 
benefit. The intramuscular injections 
are recommended for cases in which 
salicylates fail to give results. A. B. 
Jackson (N. Y. Med. Jour., June 24, 
1911), 

In many cases where the salicylates 
failed in their action, or were not 
well borne, collargol in the form of 
an intravenous injection, 2 c.c. (32 
minims) of a 5 per cent, solution, oP 
an enema of SO c.c. (1% ounces) of 
a 5 per <;eut. solution, gave excellent 
results. In giving the intravenous in- 

8-2 


jection the heart must be normal, as 
there is a .sudden rise of temperature 
to 40® C, (104® F.); the injection per 
rectum is not followed by this rise in 
temperature, and the re.sults are about 
the same. Junghaus (Deut. med. 
Woch., Nov. 1, 1912). 

Case of rheumatic fever in which, 
although sodium salicylate appeared 
at first to be giving excellent results, 
the pain, joint swelling, and fever 
later returned, the heart rate in- 
creased, and the first sound became 
muffled. Ten days* energetic treat- 
ment with the salicylate proving com- 
pletely ineffectual, 8 Gm. (2 drams) 
of antipyrin were administered in 
two days, and the salicylate in daily 
doses of 5 Gm. (75 grains) resumed 
immediately after. The fever was 
thus rapidly overcome and convales- 
cence entered upon. The return to 
a massive dose of the salicylate after 
the two days’ intermission seemed the 
essential factor in the benefit ob- 
tained. Interrupted administration of 
salicylates has already been recom- 
mended for obstinate cases, and anti- 
pyrin seems especially suitable for 
use during the intervals. Roch (Rev. 
med. de la Suis.se romande, Feb., 
1913). 

The wTiter’s experience with the 
intravenous administration of sodium 
salicylate coin pri.se s 12 cases of artic- 
ular rheumatism of various degrees 
of severity, in which about 130 injec- 
^ tions were used. The two most im- 
portant points to be observed in the 
giving of the injections were found 
to he: (1) to use only a very fine, 
sharp needle, so that the trauma to 
the vein wall may be as slight as pos- 
sible; and (2) to have the solution 
fresh and made with chemically pure, 
crystalline sodium salicylate. The 
stock solution was made by dissolving 
10 Gm, (2)4 drams) of C. P. crystal- 
line sodium salicylate in 50 c.c. (1% 
ounces) of distilled water, freshly 
sterilized by boiling. The drug was 
weighed and handled as aseptically as 
possible and the solution, after being 
made, not subjected to further sterili- 
zation. The solution should be per- 
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fecily colorless and, if protected from 
the light, was found to keep 
several days. U A. Conner (Med. 
Rec., Feb. 21, 1914). 

Attention to the joints in rheu- 
matic fever is of great importance. 
They should be placed at complete 
rest by means of splints, and may 
also with advantage be wrapped in 
cotton or in cloths wet with a satu- 
rated solution of magnesium sul- 
phate or with lead water and lauda- 
num. Methyl salicylate, as already 
mentioned, may also be applied. 

Bourget recommends the following 
ointment : — 

j4adi salicylici gr. xtv (3 Gm.). 

Old tcrchinthimc ... n\,xlv (3 c.c.l. 
Adipis /««<r hydrosi, 

Adipis OcHCoinati. .SL^ 3v (20 Gm,). 

Fiant unguentum. 

Sig.; To be applied, and covered with 
absorbent cotton and an impervious ma- 
terial. 

Baker find.s the following collodion 
useful in relieving pain: — 


R Phenylis saticylaiis .... 5j (4 Gm,). 

Aitheris f3i (4 c.c.). 

CoUodii f5j (30 c,c.). 


M. Sig.: To be painted on the affected 
joints twice daily or oftener, 

Arendt praises a formula contain- 
ing ichthyol : — 

R Jehthyolis 5iiss (10 Gm.). 

Alcoholic diluti fSiiss (10 c.c,). 

Aqu<e destiliatic f5x (40 c.c.). — M. 

Robinson has found the following 
ointment so efficient as to permit of 
disf^ensing with internal treatment 
altogether : — 

R MenthoUs 3j (4 Gm.), 

Methylis salicylaiis — f.3j (4 c.c.), 

Acidi satkylici 3ij (8 Gm.). 

AlcdhoUs q. 5. ad f^j (30 c.c.). 

M. Sig.: Paint joints briskly with 
camelVhair brush, cover with absorbent 
cotton and oiled silk, and bandage snugly 
but not tightly. 


When the epidcmits begins to peel 
an emollknt ointment ifhould be «ubr 
stittJtcd for a day, or Wo. 

Sixteen cases of acute rheumatism 
treated by typhoid vacchie, used only 
as a standardisted foreign 
Sixteen minims (1 cx.) were given in- 
travenously daily until a cure had 
been obtained. The treatment i$ 
justifiable where apical abscesses, in- 
fected tonsils, gall-bladder, appendix, 
or genitourinary tract can be demon- 
strated and removed, and in those re- 
fractory to other treatment. Lyter 
(Jour. Ainer. Med. Assoc., Jan. 5, 1918). 

Excellent results from hypodermic 
injections, once daily, of 150 c.c. 
(5 ounces) of a solution of 7 Gm. 
(108 grains) of sodium chloride and 
10 Gm. (155 grains) of sodium sul- 
phate in a liter (18 ounces) of water. 
It is seldom necessary to give more 
than 3 or 4 doses to obtain marked 
improvement. S. L. Brian tl.a Sem- 
ana Med., June 6, 1918). 

Subcutaneous injection of oxygen 
systematically used in thousands of 
patient.s with rheumatism, mostly 
.subacute and chronic. It is a power- 
ful adjuvant to other measures. Tlie 
writer usually iiijecf.s KX> c.c. (JVs 
ounces) at the site of the pain, somc- 
ttnics injecting all the larger joints at 
1 sitting, using up 2. 4, or more liters. 
An elderly woman with chrotiic tiudu- 
lar rheumatism for two years in hands 
and knees was relieved of all pain 
and inflammation by 8 injections. 
The oxygen was injected into the 
dorsum of the hands and massaged 
into the fingers. Zabaleta (Siglo med- 
ico, Aug. 10, 1918). 

In subacute and chronic rheuma- 
tism several writers advise the use of 
a 33 per cent, ichthyol ointment or a 
20 per cent, ichthyol-glycerin solu- 
tion, aided by ichthyol and iodides in- 
ternally. Salicylic catapborests has 
also been used. 

Report of rapid cure of acute rheu- 
matism after intra-articular injections 
of sodium saficylatc by the catapho- 
retic method. Similar cases reported. 
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Occasionally cases of Aeumatism 
are tnet with in which the pains do 
not yield to sodium salicylate and yet 
promptly yield to acetylsalicylic acid 
(aspirin). Internal administration of 
salicylates frequently fails to give re- 
lief to the pain experienced about the 
fibrous tissues, notably under the 
heels in patients who have had a pre- 
vious attack of acute . articular rheu- 
matism. In such cases the local use 
of oil of wimergrecn, 1 dram (4 Gm.) 
to an once (30 Gm.) of lanolin, will 
generally give relief. The same ap- 
plies to the pain accompanying acute 
rheumatic pleurisy or pcricarditts. 
For painful conditions about fibrous 
structures the addition of from 3 to 
5 grains (0.2 to 0.3 Gin.) of potassium 
iodide to the sodium salicylate often 
proves beneficial. Joint effusions of 
rheumatism arc respon.sive to salicy- 
lates in proportion to the absence of 
mechanical irritation by movement. 
In erythema no<losuTn local treatment 
with oil of wintergreen brings marked 
relief of the pain and probably a 
.shortened duration of the attack. A. 
F. Voeickcr (Clin. Jour., Aug. 16, 
1911). 

The writer recommends in the 
treatment of light attacks of rheuma- 
tism, as well as in stiutica, gout, and 
neuralgias in general, the following: — 

Acidi salicylin 10 Gin. (2J4 dr.). 

Old tvrebinthin/r ... 50 Cc. (1% oz.). 
Sulphuris pracipitali, 40 Gm. {1% oz.). 
M. ft. lotio. 

The salicylic acid is dis.solved in 10 
Gm. (214 drams) of the turpentine, 
the sulphur mixed with the remainder, 
and the two portions then mixed. 
After the preparation ha.s been ap- 
plied to the skin, it is covered with a 
layer of impermeable tissue held by 
a bandage. When the dressing has 
been allowed to remain for three or 
four days the skin, on its removal, 
will be found to have become de- 
tached from the deeper layer.s. Un- 
less the patient is sen-sittve, the 
preparatiod may be applied again. 


. Otherwise, it is Well to use a riftd 
paste* Scharff (Therap. Monats., 
Feb., 1912). 

Excellent results obtained by apply- 
ing externally a mixture of 2 parts 
of ground camphor and 1 part of 
phenol, adding S per cent, alcohol to 
the mixture. The result i.s an oily 
fluid, sparingly soluble in water, and 
free from caustic action. Only very 
delicate skins feel a slight smarting. 
It seems to be especially toxic to 
streptococci. V. Chlurnsky (Zent- 
ralbl. f. inn. Med., Mar. 9, 1912). 

In children the salicylates, also 
hold first place. The dose must be 
90 to 150 grains (5.8 to 9.7 Gm.) in 
divided doses at short intervals dur- 
ing the first 24 hours, with a nearly 
equal amount of sodium bicarbonate. 
Later the dose may be lessened. If 
the case responds at all the fever 
and pain subsides in 48 hours. In 
some cases morphine must be given. 
The joints may be wrapped in cot- 
ton or local applications of lead water 
and laudanum, magnesium sulphate 
or oil of gaultheria made. A splint 
may be applied. Abundance of water, 
lemonade and orangeade should be 
given. The food should be in the 
form of milk or milk products, 
cereals and broths. Rarely, a stock 
vaccine has proved beneficial. Dis- 
eased tonsils should be removed. 
Riesman (Trans. Phila. Co. Med. Soc.; 
Med. Rec., Apr. 16, 1921). 

Where the joint pain remains 
severe in spite of salicylates, Dover’s 
powder may be given; or. particii- 
larW at night, an injection of mor- 
phine may become necessary. 

The complications of acute articu- 
lar rheumatism should be treated ac- 
cording to the nature and the indi- 
cations of each. Hyperpyrexia and 
cerebral rheumatism may necessitate 
the application of tepid and even 
cold baths combined with large doses 
of antipyretics; the cold l>aths or cold 
pack should be begun as soon as the 
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temperature starts to rise qpickly 
above 105® F, (40.5® C*), otherwise 
considerable danger to life may be 
entailed. Upon the advent of endo- 
carditis the use of the ice-bag or pre- 
cordial blistering should be availed 
of, and digitalis may have to be em- 
ployed. 

A persistently high pulse rate in 
acute articular rheumatism is always 
to be regarded as indicative of myo- 
cardial involvement, and as long as 
it continues absolute rest is essential. 

Rest in bed should be persisted in as 
long as six months to a year if the 
physical signs indicate that the heart 
has not recovered completely. Dur- 
ing the acute stages of the disease 
the pain may make the patient very 
restless. Under these circumstances 
an ice-bag may be applied over the 
heart, and sleep sliould be obtained 
by the use of morphine, since the 
other hypnotics do not sufficiently re- 
lieve pain to permit rest. If the 
patient has not much pain, but i5 
nevertheless restless, the bromides 
arc of no value. When the heart re- 
mains persistently weak, and suffi- 
cient time has elapsed for inflamma- 
tory processes to quiet down, minute 
doses of digitalis and arsenic, contin- 
ued over a long period, are often of 
value. Turnbull (Austral. Med. Jour.; 
Therap. Gaz., Nov. 15, 1911). 

When the fever declines, but one 
or more articulations remain swollen 
and painful, it has been recommended 
to employ bandaging for some time. 

Also, baths in hot water or, better, 
hot-air baths, will in many cases 
bring relief. Massage is likewise a 
valuable measure. 

Iron 19 usually a . useful remedy 
during convalescence, in view of the 
rapid anemia induced by the disease. 

With it may be coupled quinine and 
stiychnine. Arsenic may also be of 
value. A generous diet should be 
allowed. 


AND SAJOtJS). 

In rbctimatic conditions assodaied 
with anemia and in sore throat of 
rheumatic origin, following mixture 
recommended; Dissolve 1 dram (4 
Gm.) of sodium saHcylate in 2 ounces 
(60 c.c.) of water. Add liquor ferri 
perchloridi, plus an ounce of water, 
giving dark-purple mixture. Then 
add 1 dram of potasidum bicarbonate 
dissolved in 1 ounce (30 c.c.) of water, 
and flli up bottle to 8 ounces with 
water. Dn'nkwater (Liverpool Med- 
ico-Cliir. Jour., July, 1911). 

No treatment has been found able to 
prevent surely the complications or re- 
currence, but most authors agree that 
the use of salicylates in sufficient do.ses 
continued for some time after the re- 
turn of normal temperature gives tlie 
best results in both respects. 

Cases showing the possibility of 
treatment with colloidal sulphur, of 
cutting short an oncoming chronic 
rheumatic state following attacks of 
acute rheumatism. The patient was 
completely relieved, resuming his oc- 
cupation in three months, in spite of 
.several interruptions in the treatment. 
The solution of colloidal sulphur em- 
ployed contained 0.2 (im. (3 grains) 
of sulphur to every 15 c.c. (f4 ounce), 
and was given in doses of 1 tcaspooti- 
ful before baeakfast and supper, grad- 
ually increased to 1 tablespoonfiil. 
The solution was rendered palatable 
wdth .sugar and an aromatic prepara- 
tion. Sodium salicylate, having no 
effect on the pain or in preventing 
recurrence of subacute attacks, may 
be advantageously replaced by qui- 
nine nilpliate in the dose of 5 grains 
(0.3 Gm.) twice a day. A. Robin and 
L. C. Maillard (Bull, dc TAcad. de 
Med., Nov. 25, 1913). 

The writer regard.^ all arthritic in- 
flammation as microbic, and 90 per 
cent of the cases are due to strepto- 
cocci. Acute inflammatory rheuma- 
tism, chronic articular rheumatism, 
and arthritis deformans are but dif- 
* ferent tnanifestations of one cause, 
modified by individual susceptibility, 
both constitutional and local, and 
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diiraitioti of, disease. He reports sue- to cases with a tendency to defor- 


cessful treatment of chronic rheuma- 
tism by means of autogenous vac- 
ernes* The preferable source for 
these is the pharynx. The benefit 
from vaccine ranged from total cure 
in the mild cases, to disappearance 
of all symptoms except transitory 
slight stiffness in the most severe. 
Greeley (Med. Rec., June 13, 1914). 

Where a case persists over many 
weeks, a focus of infection in the ton- 
sils, nasal sinuses, ears, or elsewhere in 
the body should be sought. Tonsillec- 
tomy may be required. 

The writer deprecates the general 
tendency to refrain from operating on 
inflamed tonsils associated with acute 
joint involvement. There may be 
greater danger in deferring operation 
too long. If the tonsils are the source 
of infection, their continued presence 
increases the danger of secondary in- 
volvement of the heart. Tonsillec- 
tomy is indicated as soon as the acute 
tonsillar in flam mat ion subsides. Sali- 
cylates in large doses should be used 
to allay joint pains before operating. 

With intensive salicylic treatment 
the writer also gives sterile milk sub- 
cutaneously, thus producing hyper- 
emia of and exudation over the in- 
volved structures. The rheumatic 
process is controlled in a few days. 
Of 70 cases treated, none developed 
pericarditis, and but 2 a cardiac lesion. 
The treatment succeeds where sali- 
cylate treatment alone seems ineffec- 
tive. Endocarditis is favorably influ- 
enced by intramuscular injections of 
10 c.c. ( 2^4 drams) of sterile milk. 
A. Edelmann (Munch, mcd. Woch., 
Dec. 18, 1917). 

Nephritis plays the chief role in 
causing senile rheumatism. If the 
patient is robust the writer gives 
Seidlitz mixture or magnesium citrate 
before breakfast; if frail, a compound 
catoktic pill at bedtime. Cabinet 
baths once or twice a week are very 
beneficial. Salicylates irritate the 
kidneys. Heroine usually relieves 
the pain in acute cases. Superheated 
ak at 130®; 180®, or 200® C. is applied 


mity. Sodium succinate, 10 grains 
(0.6 Gm.) every three hours, is often 
of great value. Senile rheumatism 
improves on exercise, M. W. Thewlis 
(Med. Rev. of Reviews, June, 1918). 

MUSCULAR RHEUMATISM. 

Muscular rheumativSm, or myalgia, is 
an affection of the muscles and the re- 
lated fasciae, causing pain and stiffness, 
which usually disappear after some 
days. It sometimes assumes chronicity, 
being then accompanied by the forma- 
tion of fibrous bands and nodules in 
the muscles. 

SYMPTOMS. — The principal symp- 
tom is pain, which may be spontaneous 
or caused by movements or pressure of 
the diseased parts. The pain in some 
cases remains limited to the muscles 
first affected, but sometimes it suddenly 
disappears from these and attacks an- 
oUicr group of muscles. Slight fever 
sometimes attends the affection. The 
symptoms vary according to the 
muscles affected. In rheumatism of 
the intercostal muscles — pleurodynia — 
(sometimes with involvement of the 
pectorals or the serratus magnus), 
breathing is painful and the disease 
may be confounded with pleurisy. 
Localized tenderness may exist over 
the involved muscles. When the mus- 
cles of the abdominal wall are affected, 
there is excessive tenderness to pressure, 
and the symptoms may resemble those 
of acute peritonitis ; but the absence of 
fever is of great value as a diagnostic 
sign. Rheumatism of the muscles of 
the back occasionally gives rise to opis- 
thotonos, and suspicion of spinal men- 
ingitis may arise. Lumbago, or in- 
volvement of the lumbar muscles, may 
completely incapacitate the patient, and 
may simulate disease of the sacroiliac 
joint, vertebrae, etc. Rheumatism of 
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the muscles of the neck causes stiffness, 
and, when the muscles of one side only 
are affected, rheumatic torticollis (wry- 
neck) is produced. The sternoniastoid 
muscle may become prominent as a 
tense, tender cord, and rotates the head 
toward the involved side. 

Pleurodynia can be distinguished 
from pleuritis by the absence of a fric- 
tion rub, and from intercostal neuralgia 
by the absence of the characteristic 
tender or painful spots, and by the fact 
that the pain does not strictly follow 
the course of the intercostal nerves. 

The acute form of muscular rheuma- 
tism passes away in a few days. The 
chronic form may continue for weeks 
and months and often provokes forma- 
tion of new connective tissue, with its 
consequences — stiffening of the muscles 
and contractures. Sometimes small 
fibrous bancis and nodules are formed 
in the musclCsS and give ri.se to much 
pain and tenderness. 

Rheumatism of the muscles is in 
some cases complicated with myositis, 
which may be general or localized, — 
limited, for instance, to the muscle of 
the heart. 

Muscular rheumatism is a danger- 
ous diagnosis for a conscientious 
♦ physician to make. The correct diag- 
nosis may he either aortic aneurism, 
cancer of the pleura, tabes, osteomye- 
litis, spondylitis deformans, bone tu- 
berculosis, syphilitic periostitis, lead 
poisoning, morphine haliit, alcoholic 
neuritis, trichinosis, gonorrheal sep- 
sis, onset of an acute infection 
(typhoid, influenza, variola, artcrior 
poliomyelitis, meningitis), intestinal 
autointoxication, sacroiliac joint re- 
laxation, local disease of muscle, 
hematoma due to trauma, hematoma 
following vascular change (as in ty- 
phoid, sepsis, jaundice), muscular 
cicatrices following fibrous myositis, 
atheroma of arteries in muscle (as in 
intermittent claudication), muscle ab- 


scess, infarct, gumma, echinococcus 
cyst, or new growth. The diagnosis 
of muscular rheumatism must be 
made by exclusion. M. A. Rabinowitz 
(N. Y. Med. Jour., July 12, 1913). 

ETIOLOGY AND PATHOLOGY. 

— Overwork, especially w^hen combined 
with exposure to cold and dampness, 
has always l>een considered as the com- 
mon cause of rheumatism of the mus- 
cles. Many persons are very sensitive 
to draughts, and readily develop the 
affection, especially upon su<lden cool- 
ing after physical motion sufficient to 
cause f>erspi ration. The disease com- 
monly occurs after the thirtieth year, 
but is also observed before tlmt age. 
The disease is very liable to recur in 
muscles which once have been affected 
by it; especially in the mu.^iclcs of the 
neck. 

In all ])robability the muscular form 
f)f rlieumatisni, like the articular form, 
is caused by micro-organisms, but their 
presence in the affected muscles 
has as yet iK>t been proved by direct 
observation. 

The pathological condition pro- 
duced is believed to be chiefly an in- 
ffammation of the fibrous investment 
of the muscle fibers, the attachments 
of the muscles to periosteum, and the 
fascia; surrounding them. Stress is laid 
by some on distiirliance of the sensory 
nerve endings in the muscles. 

j. Madison Taylor 8tate.s that fibro- 
myositis is often a common factor in 
many states variously named wliere 
either pain, tenderness, or lameness is 
a feature. It may not be painful, 
merely a latent tenderness. It 
often superadded to other causes of 
disability, complicating and obscuring 
them; is only to be differentiated liy 
expert tactile exploration ; the condition 
should be remedied to 'permit exact 
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diagnosis. The site can usually be 
located and evaluated by alterations 
in the local density, tension, mobility 
or restriction of motion. Nodes are 
often minute but characteristic. 

Nearly always diagnostic light is 
afforded by definite tenderness and 
morphological alteration in paraverte- 
bral structures corresponding to the 
origin of the sympathetic innervation 
at the site of the subsidiary centers in 
the spinal cord. 

TREATMENT.— For internal use 
salicylic acid and its c()mi)ounds arc 
much employed and will sometimes, 
though not in all cases, bring relief. 
When the salicylates fail to effect a 
cure, tincture of colchicum, potas- 
sium iodide, or mercury may be tried 
together with an antigout diet. 

Thiosinamine at times checks prog- 
ress of chronic rheumatism. Daily 
dosage of 0,06 to 0.1 Gm. (1 to IVi 
grains') hy injection or ingestion can 
l)e safely employed, Renon (Bull, de 
I’Acad. dc Med., Apr. 25, 1911). 

The following treatment of muscu- 
lar rheumatism recomtneuded; (1) 
rest in bed; (2) liberal diet of milk, 
eggs, light meats, farinaceous articles 
and cruciferous vegetables. Butter- 
milk and water between meahs ad lib- 
itum ; (3) genera] bath daily, with 
temperature progressively increased, 
followed by a blanket or alcohol 
sweat; (4) massage, after pain and 
tenderness imder control at least 
twenty -four hour.s; (5) in lumbago or 
other localized muscular troubles 
where general methods inefficient: 
acupuncture or injection directly into 
involved muscle of 10 c.c. {ZVi drams) 
of ice-cold normal salt solution; (6) 
where severe pain: salicylates, at 
first in large hourly doses, with 
sodium bicarbonate. Locally, 20 per 
cent ealicylic acid ointment or lini- 
ment of oil of gaultheria^ followed by 
Hannel jacket or bandages, with hot- 
water bottles or electric pads. Meyer 
(N. y. Med. Jour., July 5, 1913). 


Externally, tincture of iodine and 
all the rubefacients — ammonia, cam- 
phor, turpentine, etc. — are to be tried ; 
also warmth in the form of hot water, 
poultices, and hot baths (Russian or 
Turkish). Hot-air baths have been 
much recommended. The external 
use of methyl salicylate often alle- 
viates the pain. Belladonna plaster, 
chloroform liniment, and the galvanic 
current may also be used for this pur- 
pose. Massage may completely cure 
a recent case. Rest of the affected 
muscles should be procured by all 
means possible. In pleurodynia 
strapping the side with adhesive 
plaster generally affords marked re- 
lief. In lumbago as well as in pleu- 
rodynia light application of the 
Paquelin cautery is frequently of 
marked value. Otto has recom- 
mended a single injection of to 
l.*i grains (0.5 to 1 Gm.) of freshly 
obtained sodium iodate in 5 per cent, 
solution at the site of pain. Sajous 
injects normal saline solution sub- 
cutaneously — 2 fluidounces (60 c.c.) 
— daily and gives, besides sodium 
salicylate and sodium carbonate (not 
bicarbonate) in full doses, watching 
the heart carefully. 

Injection of 5 or 10 c.c. (80 to 160 
minims) of salt solution into the 
muscle at the most painful point will 
frequently relieve the pain, though, of 
course, it has no effect upon the 
cause. Schmidt (Med, Klinik, vi, 
131, 1910). 

The chief measure, other than rest 
in bed, in the treatment of muscular 
rheumatism is the application of heat 
in the form of fomentations, poultices, 
and hot-water bags. Dry cupping 
over the tender region one-half hour 
twice or thrice daily is very beneficial. 
One or two electric-light bulbs placed 
six inches from the affected part, a 
piece of asbestos, tin or woolen ma- 
terial encircling, so as to concentrate 
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iht heat, iMrill i^oduce a.naeful hyper* 

. etnia; the skin should be protected by; 

andifi^ail tl«c- 

trk^^liirht hakbiir is, how- 

ever, more serviceable. This treat* 
merit the author has found very bene- 
ficial, together with light maaaage* 
after which a woolen cloth is placed 
over the hypereroic area. He has also 
found serviceable light massage with 
the use of an analgesic lubricant: — 

B MenihoJh, 

Cflm/»/id>r<r..5a Sidj (4 to 8 Cm.). 

Chlorali hy- 

draft 2fes-j (2 to 4 Gm.). 

Olei gaulthe- 

ria Sii-iv (8 to 15 Gm.). 

Adipis hn<p hy- 

drosi 3i-ij (31> to tjO Gtn.). 

M. et ft. unguentum. 

After the patient is able to 1>c out 
of bed a suitable adhesive plaster 
dressing will allow him to walk, with 
slight muscular fixation. J. If. Shaw 
(N. y. Med. Jour., July S. 1913), 

When the disease has passed over 
to the chronic stage further use of 
massage and electricity is beneticial. 
Iodine ointment may be used with 
benefit. In cases attended indura- 
tion and fibrous nodules in the mus- 
cles, characterized often by contin- 
uous and very intense pain, excision 
of the hard nodules of fibrous tissue 
often gives immediate relief. 

Chronic fibroaitis is generally la- 
belled “rheumatic, ” but undoubtedly 
not a sequel of acute rheumatism, and 
in no sense connected with it; the es- 
sential pathological change is, in 
. general, an inflammatory hyperplasia 
of the white fibrous tissue in various 
parts of the body. Such affections 
cause pain and stiffness, the former 
aggravated by any sudden movement. 
Recurrence is common and if not suit- 
ably treated, the thickened fibrous 
tissue remains as indurations in 
various situations. The commonest 
causes of local fibrositis are: (1) cold, 
damp, and wet; (2) extremes of heat 
and cold; (3) local injuries, as by sud- 


den and severe! stram on tendons «i}4 
ligaments; (4) absorp^tion of 
toxins from the aJiinentaty tract; fS) 
tonsillitis and pharym^s^ (6) Inilu- 
emca; 0) iebricuta. 
commonly seen arc: (I) mnscula^ 
rheumatism, ^involving especiitlly the 
muscles of the neck, those , of the 
shoulder and upper arm (brachial 
fibrositis), the intercostal muscles, of 
the lumbar muscles (lumbago); (2) 
Dupuy trends contraction; (3) hbrositis 
of the plantar fascia; (4) pads upon 
finger-joints, usually confined to the 
dorsal aspects of the proximal inter- 
phalangeal joints, and apparently un- 
related to rheunvatoid arthritis, or 
gout. In chronic villous synovitis, 
though strictly not a form of fibro- 
silts, the correct treatment is simi- 
lar to that of the other conditions 
mentioned. It is purely local, usiially 
occurs in the knee, and characterized 
by crepitus or creaking on movement, 
and by pain and tenderness on use. 

In the treatment of an acute iibro- 
sitis, a saline aperient should always 
he given at the unset of the attack, 
and repeated as necessary. Salicy- 
lates arc of little curative value, 
though aspirin is of decided use for 
the relief of pain in .severe cases. 
Potassium iodide should always, if 
jiossible, be given in full doses of 10 
or 12 grains (0.6 or 0.77 Gm.), com- 
bined with tonics such a.s nux vomica 
or the compound glycerophosphate 
syrup. If symptoms of iodism result, 
iodipin may be tried. Pibrolysin was 
employed in .several cases of thicken- 
ing and contraction of fibrous tia.sues 
in different form.s of fibrositis and 
arthritis, a.s well as in several case.s 
of Dupuytreirs contraction, with good 
results in about two-third.s of the 
cases. It should he injected under 
.strict antiseptic precautions into the 
deep subcutaneous tissues of the 
upper arm, each arm being injected 
alternately* It is necessary to give 
30 to 40 injections in all, and they 
should be administered on alternate 
days. After 20 injections have been 
given movements and nuuNU^^e of the 
affected fibrous tissucia should be 
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- Xa tlic -trc&txncik't of pads 
ttpQli the BfkiBrcr^Joints the only pro- 
cedure found useful besides fibroly-. 
sip l^as the tii]grhtly intuiction of a 25 
per cent iothitm ointment. In the 
e^rly stages of an acute hbrositis hot 
fomentations are useful. Afterward 
one of the best external applications 
is a mixture of equal parts of chloral 
hydrate, camphor, and menthoL The 
resulting liquid should be painted over 
the painful area, and then gently rub- 
1>cd in with the fingers. Another use- 
ful procedure is to paint the painful 
area with tincture of iodine and then 
apply a hot linseed poultice or very 
hot fomentation. In the latter stages 
the aconite, belladonna, and chloro- 
form liniment applied on lint is fre- 
quently most beneficial. In a very 
localized fibrositis counteiirritation, 
especially by the thermocautery, is 
sometimes of great use. Rest of the 
affected parts and diaphoresis are two 
of the most important procedures in 
the (realmont, the latter being es- 
pecially beneficial at the onset of the 
attack. Heat is of great value, and 
if employed early will frequently 
abort an attack. If it is to be applied 
to the whole body the electric-light 
cabinet is most convenient and val- 
uable. In lumbago and chronic vil- 
lous synovitis of the knees, the most 
effective local treatment is super- 
heated air, applied for fifteen or 
twenty minutes, immediately followed 
by ionisation (cataphoresis) for ten 
to fifteen minutes. In chronic joint 
cases and chronic lumbago, the author 
orders for ionization a 2 per cent, 
solution of lithium iodide, directing 
that the negative ion (the iodine) 
should be driven into the tissues. In 
acute lumbago a 2 per cent, .solution 
of sodium salicylate should be used 
at the first sitting or two in order to 
relieve the pain. In the later stages 
of a muscular fibrositis a rapidly in- 
terrupted faradic current is beneficial, 
but it should be so weak as not 
to cause any muscular contraction. 

Massage is very useful in the later 
stages, but it should not be employed 
until it causes no pain, and should be 
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at first During the fuiin- 
stage of muscular rheumatism ihast 
of the a0ect<4 tauscles k required, 
but later oh exercises of the muscles 
are of great benefit They should be 
performed on rising in the morning 
and followed by a cold or tepid bath 
and brisk rubbing of the skin with a 
rough towel. No special dieting is 
required; moderation should be the 
keynote. Porous linen underwear is 
the most suitable for rheumatic indi- 
viduals, A. P. Luff (Lancet, Mar. 12, 
1910). 

The distinguishing pathological fea- 
tures of fibromyositis, according to J. 
Madison Taylor, are plastic adhesions 
of contiguous structures exerting 
compression on sensory nerve-fibers 
wliich need to be set free mechan- 
ically. While this can be achieved by 
various agencies such as by counter- 
irritation, blisters, electricity, etc., the 
most radical, prompt, and permanent 
relief is by expert manipulation, such 
as deep pressures with lateral traction, 
torsion, etc. ; the best is by lifting and 
separating the adherent structures, 
thus freeing sensory fibers from com- 
pression. In some cases, libromyo- 
SJtis is so persistent as to remain for 
many years a source of disablement, 
lameness, or deformity, resisting all 
medication, yet can be removed by 
manipulation in a fevsr days. Best re- 
sults from medication by sodium ben- 
goate and Martin H. Fisher’s alkaline 
solution by colonic irrigation. 

In any of the ordinary manifesta- 
tions of chronic rheuitiatism, as lum- 
bago, sciatica, pleurodynia, or cepha- 
laigiii, and with any obscure tnyalgic 
or neuralgic pain in any part of the 
body, a careful investigation should 
be made of the fibromuscular tissues 
of the affected areas. In the more 
recent diffuse cases there is general 
tenderness of these tissues. Usually, 
either with or without such genera! 
tenderness, one will find areas which 
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are definitely, often exquisitely, ten- 
der to touch. General treatment for 
a feverish attack, with the ordinary 
pain-rcUeving drugs, generally suffices 
to cure. If the pain is at all localized 
a single thorough application of mai- 
sage may result in cure in this early 
stage. Any discoverable cause, such 
as gastrointestinal irregularities, must 
be removed. During the more acute 
exacerbat'ons sodium salicylate pro- 
duces some relief, but recurrence is 
probable indefinitely. To obtain a 
permanent cure it is absolutely nec- 
essary to obtain locally a complete 
dispersal of the indurations. Coun- 
terirritation by blistering or cau- 
tery produces relief, but nothing is 
so efficient as the rubbing in of oil 
of gaultheriau. Important also are 
massage and systematic exercises. 
Acupuncture is of great use in reliev- 
ing pain, but does not produce com- 
plete dispersal of the infiltrations. In 
cases of fibroins nodules which will 
not yield to simpler measures, and 
which by pressing on nerves cause 
persistent pain, excision is not only 
advisable but necessary. Telling 
(Lancet, Jan. 21, 1911). 

Senile rheumatism described as a 
separate morbid condition. Being 
one of the manifestations of aging, it 
can neither be prevented nor cured. 
Pain can, however, be relieved. The 
pain usually disappears soon after 
joint motion has ceased, but if it per- 
.si.sts, application of moist beaV fol- 
lowed b}*^ an inunction of 2 per cent, 
cocaine liniment or ointment, using 
an animal base, will generally give 
relief. Sweet butter is an excellent 
base for thi.s purpose. To prevent its 
becoming rancid 2 grains (0.12 Gm.) 
of sodium benzoate to the ounce (30 
Gm.) should be added. The constitu- 
tional measures are hygienic and 
medicinal, the latter consisting of the 
intermittent use of phosphorus and 
the iodide of arsenic^ I. L. Naseber 
(Amer. Med., Dec., 1911). 

The writer emphasizes the value of 
local heat, especially dry, radiant 
heat, combined with ionization, in 
muscular rheumatism. In lumbago. 


the static current may be substituted 
far ionization. Massage is useful, hut 
it should not be applied to the affected 
part itself, but around it. A. P. Luff 
(Med. Rec., Aug. 16, 1913). 

GONOCOCCAL (GONORRHEAL) 
RHEUMATISM. 

Gonococcal rheumatism, or arthritis, 
is an acute inflammation of one or 
more articulations occurring during the 
course of gonorrhea and caused by in- 
vasion of gonococci in the joints. 

SYMPTOMS. — The condition ordi- 
narily appears in the acute .stage of 
gonorrhea. In some cases the lesion of 
the joints is only revealed by arthralgia : 
t.e., intense pain without sw^elling. This 
condition is particularly observed in 
the .small joints of the foot. The pain 
is worst in tlie evening and is aggra- 
vated by moVements. The arthralgia 
may alst^ precede the evolution of 
gonorrheal arthritis or continue for 
some time after the disappearance of 
the sw^clling. 

In other cases the affecled joint be- 
comes the seat of an eflFusion of fluid, 
giving rise to little or no pain. This 
effusion disappears very slowly, and 
often leaves .stiffness or fibrous adhe- 
sions in the joint. Thi.s form of tlie 
disease is nu>st frequently observed in 
the knee. 

Ordinarily gonococcal rheumatism in 
its mo<le of invasion and evolution very 
much resembles the acute form of ar- 
ticular rheumatism. It differs from 
that disease, however, in attacking only 
one or a few articulations at the same 
time, and in that the affected joints 
remain involved for a longer period. 
Again, gonococcal arthritis does not 
migrate so suddenly from One joint to 
another as the acute articular affection. 
No joint, however, is , immune, and 
even those which ordinarily escape dur- 



RHEUMATISM (LEVISON AND SAJOUS). 


iflg the course of rheumatic fever, e,g., 
the articulations of the jaws and the 
iieck^ may be attacked by the gonococ- 
cal arthritis. 

The pain is of extreme intensity. It 
is aggravated by movements and by 
pressure over the swollen articulation. 
Many painful points are also found. 
Tumefaction is ordinarily very marked ; 
it is caused both by effusion into the 
joint and by edema of the overlying 
structures. The skin over the affected 
joint is hot and tense. 

Commonly the patient tries to allevi- 
ate the pain by keeping the affected 
joint seniiflexed. If he is allowed to 
remain in this lyositionj contraction of 
the extremity may result. 

Gonococcal rheumatism does not 
affect the articulations alone. The 
serous Imrs® and the sheaths of the 
tendons in tlie proximity of the diseased 
joint are always involved; sometitnes 
they alone suffer, the inflammatory 
]nocess being thus periarticular — gono-^ 
coeval tniosynointis. The muscles of 
the affected extremity are always af- 
fected and generally become atrophied. 

In some cases one joint only is at- 
tacked ; the pain is, then, as a rule, still 
more excruciating and the effusion 
greater than, in the txdyarticular form. 

The acute stage of the disease is not 
usually of long duration. After some 
days or a week the pain declines and 
the effusion diminislics. The disease 
rarely disappears completely, however; 
one or more joints remain somewhat 
stiff and painful several months. The 
so-called painful heel of gonorrhea is 
the result of a periosteal inflammation 
of the os calcis, with or without exos- 
tosis. In some instances chronic gono- 
coccal arthritis assumes the form of a 
f»ersistent serous effusion. 

Suppuration of the joints affected by 
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gonococcal rheumatism is a rare occur- 
rence. It only happens when the infec- 
tion with gonococci is complicated with 
invasion of pyogenic organisms. The 
chronic form of gonococcal rheumatism 
often gives rise to contracture of the 
joints or periofititis of the epiphyses. 

DIAGNOSIS. — The diagnosis is 
ea.sy when the urethral discharge is still 
present, but difficult when it is not. 
The disease may be confounded with 
acute articular rheumatism and with 
osteomyelitis. In gonococcal arthritis, 
hut few articulations are attacked at 
once. The nxxle of development of the 
arthritis, the extent to which the periar- 
ticular tissues are involved, the rela- 
tive absence of constitutional symp- 
toms, the inefficacy of the salicylates, 
and, if possible,^ the demonstration of 
gonococci iix the blood or the affected 
joint constitute the chief distinguish- 
ing features. 

ETIOLOGY. — Gonorrheal rheu- 
matism is caused by an infection with 
gonococci, and it is only observed as 
the consequence of a gontKoccal ure- 
thritis. Many authors have found the 
gonococci in material taken from the 
affected joints or synovial sheaths, and 
some have even observed them in the 
blocxl. 71ie disease attacks lx>th sexes 
equally; it may occur in children as 
well as in adults. It develops in 2 per 
cent, of all gonorrhea cases in the male 
sex. 

PROGNOSIS.— The prognosis as 
to life is good, but verj'- often the dis- 
ease results in stiffness of the affected 
joint and weakness of the limb, due 
to atrophy of its muscles. 

TREATMENT. — Treatment 
means of drugs given internally is 
not of great value ; the salicylates 
have little or no influence on the 
course of the affection. The same 
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appears to be true of potassium 
iodide, except in the chronic cases. 
The use of syrup of ferrous iodide in 
doses of 10 to 60 minims (0.6 to 4 c.c.) 
three times a day has been recom- 
mended by J. C. Wilson. Oil of gaul* 
theria in doses of from 5 to 20 drops 
every two hours in milk has also 
been recommended. Where acute or 
chronic gonorrhea coexists, every 
means should be taken to overcome 
the urethral focus of infection. In 
the more chronic cases the use of 
tonics such as strychnine, arsenic, 
and codliver oil may prove of value. 

Gonococcus vaccines have given 
excellent results in a certain propor- 
tion of chronic cases. Antigonococcic 
serum has also been used. 

Ai the onset of gonorrheal rheuma- 
tism, the patient shruild receive a 
purgative of calomel to be followed 
by citrate of magnesia, or sidts, or a 
dose of castor oil. He should he put 
on a light diet with plenty of liqt^ids, 
such as soup, milk, alkaline waters, 
etc., avoiding stimulating articles of 
diet as tea, coffee, spices, and alcohol. 
The bowels should be kept regular 
and the patient drink plenty of water. 
If necessary, a mild diuretic can be 
given. Codeine or morphine should 
be given if necessary for the pain. 
Phenyl salicylate, 5 grains (0,3 Gm.) 
and antipyrin, 3 grains (0.2 Gm.) 
may l>e given every three or four 
hours for the fever. The oil of gaul- 
theria in doses of 20 drops three 
times a day, or potassium iodide, 
has be:?n recommended. Every case 
should be treated at once with anti- 
* gonococcic serum or gonococcic vac- 
cine. The combined bacterins seem 
to be more useful than the single- 
strain cultures. The initial dose is be- 
tween 10 and 20 million, running the 
same up every second, third, or fourth 
day, until about 50 million ate being 
given every second or third day, Im* 
pTovement is usually noticed within a 
week or ten days, but the treatment 


should he continued until all the 
symptoms have subsided, which may 
take from four to six weeks, Broc- 
man (Med. Rev., Sept, 1913). 

Local treatment is of great impor- 
tance. The affected joint should be 
placed on a splint in a proper position 
and ab.solute rest of the extremity 
enjoined. Pain may be relieved by 
\"arious anodyne measures, hot 
and cold applications, the ice-bag, 
ointments of ichthyol or belladonna, 
a wet dressing of lead-water and 
laudanum, or, if necessary, a hypo- 
dermic injection of morphine. Coun- 
terirritation may be instituted by 
means of turpentine or iodine. 
Gaucher procures relief for several 
hours by bathing the part for half an 
hour in a mixture of equal parts of 
an aqueous emulsion of black soap 
and of oil of turpentine; 5 to 6 
fluidrams (20 to 25 c.c. ) of this mix- 
ture are used with 6 gallons (25 
liters) of water. The genitals should 
be anointed with petrolatum before 
the bath is administered, P>alzer 
uses the following ointment: — 

B Acidt salicyltci, 

Old terelmihinfp, 

Adipis lanct hydrasi.^n Siiss (S Gm,). 
AdipU bensoinati .... Siij (l(X) Gm.). 

Fiant unguentum. 

In the intervals between local pro- 
cedures a bandage should be applied 
as lirmly as is practicable. Or, a 
plaster-of-Paris dressing may be 
used for complete immobilization, 
applied under anesthesia if necessary. 
Straightening of the limb under anes- 
thesia is necessary if fixation in a 
faulty position has already taken 
place. 

In cases in which acute pain has 
subsided massage ^nd {Missive move- 
ments are of value to assist in res- 
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toration of joint mobility. Dry hot- 
air Bier^s passive hyperemia^ 

and counterirritation with blisters or 
the thermocautery are also very 
serviceable measures in the more 
chronic cases. The last two pro- 
cedures are especially indicated in 
cases characterized by hydrarthrosis. 
Compression is also of value in these 
cases. 

Where the above fail to bring re- 
lief within a reasonable period, and 
especially if the effusion becomes 
purulent, arthrotomy should be per- 
formed and the joint evacuated and 
irrigated with an antiseptic or sterile 
saline fluid, according to indications. 
Aspiration followed by injection of 1 
to lyi fluidrams (4 to 6 c.c.) of a 
1 : 4000 solution of mercury bichloride 
has been recommended by l>alzer and 
others, but the more radical pro- 
cedure in general meets with greater 
favor, Bres, in 20 cases, after incis- 
ing the joint, removed the diseased 
synovial membrane and injected 
dilute tincture of iodine or a weak 
solution of zinc chloride. All his 
cases recovered completely, 

F. Levuson, 

Copenhagen, 

AND 

I.. T. i>E M. Sajous, 
Philadelphia. 

RHEUMATOID ARTHRITIS. 

See Joints, Surgical Diseases of. 

RHIGOLENE. See Petroleum; 

RHINITIS AND OTHER NA- 
SAL DISORDERS. See Index. 

RHUBARB. — Rhubarb, or rheum 
(U. S. P.), is the r(K)t of Rheum officinale 
and of other undetermined species of 
Rheum {nat. ord., Polygonacese) : a plant 
indigenous to Asia (China, India, Tar- 
lary> and Thibet}* but which is cultivated 


in America and elsewhere. It contains 
extractive, sugar, starch, pectin, lignin, 
salts, several unimportant alkaloids, a 
glucosidc, and acids, Otie of which, chry- 
sophaitic acid, is used in medicine. In 
commerce two sorts are recognized, — 
the Chinese and the European, — ^the for- 
mer of which is considered the better. 
It occurs in irregular cylindrical or 
conical, flattened pieces, which arc gener- 
ally perforated, are covered with a light 
yellowish-brown powder, and have fre- 
quently a wrinkled surface. Beneath the 
powder the color of the root is reddish 
brown, mottled with lighter hues. The 
root is dense and hard and has a bitter 
and somewhat astringent taste and a 
peculiar aromatic odor. When chewed, 
the root is gritty (due to the presence 
of cr^'stals of calcium oxalate), and im- 
parts a yellow color to the saliva, 
European rhubarb is inferior to the 
Chinese variety; powdered rhubarb is also 
inferior, and, if not adulterated, at least 
is generally made up of inferior, dam- 
aged, worthless or worm-eaten material. 

PREPARATIONS AND DOSES.— 
Rheum, U. S. P. (the root). Dose, 5 to 
30 grains (0.3 to 2 Cm.). 

Bxtractum rhei, U. S. P. (extract of 
rhubarb). Dose, 5 to 15 grains (0.3 to 

1 Gm.). 

Fluidcxtractum rhei, U. S. P. (fluid- 
extract of rhubarb). Dose, >4 to 1 
dram (1 to 4 c.c.). 

Mistura rhei composita, N. F, (rhubarb 
and soda mixture). Fluidextract of rhu- 
barb, 15; fluidextract of ipecac, 3; bicar- 
bonate of soda, 35; glycerin, 350; spirit 
of peppermint, 35; water, sufficient to 
make 1000 parts. Dose, 1 to 4 drams (4 to 
16 C.C,). 

Pilulce rhei composite, U. S. P. (com- 
pound rhubarb pills, containing rhubarb, 

2 grains; aloes, 154 grains; myrrh, I 
grain). Dose, 1 to 3 pills. 

Pulvis rhei compositus, U. S. P. (com- 
pound rhubarb powder or Gregory's pow- 
der, containing rhubarb, 25; magnesia, 
65; ginger, 10 parts). Dose, 54 to 1 
dram (2 to 4 Gm.), 

Syrupus rhei, U. S, P. (syrup of rhu- 
barb, containing fluidextract of rhubarb, 
10 per cent). Dose, 2 to 6 drams 
(8 to 25 C.C.). 
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Syrttpus'^fiH aromaticus, U, S. P, (ar©- 
matie syrup of rhubarb, containiui^ 
aromatic tincture of rhubarb, 15 per 
cent.). r>ose, 2 to 6 drams (8 to 25 c.c.). 

Tinctura rhei^ V. S. P, (tincture of rhu- 
barb — rhubarb 20 per cent.). Dose, to 
2 drams (2 to 8 c.c.). 

Tinctura rhci aroumiica, U, S. P, (aro- 
matic tincture of rhubarb — rhubarb 20 per 
cent). Dose, Vi to 3 drams (2 to 12 c.c.). 

POISONING BY RHUBARB.— Pbu- 
barb is not generally considered poi.son- 
ous, but a case has been reported in 
which the internal administration of 
rhubarb gave rise to a hemorrhagic 
eruption of macules, v>tistules, and blebs. 
The mucous membranes were also af^ 
fected, and free hemorrhage from the 
urethra occurred. 

THERAPEUTICS.— Rhubarb is an ex- 
cellent stomachic tonic in atonic dyspep- 
sia associated with deficient biliary and 
intestinal .secretion. It is a remedy espe- 
cially adapted to tho.se of relaxed habit, 
but inadmissible when an h 3 *percmia of 
the mucous membrane exist,s. 

Rhubarb is a valuable remedy in simple 
constipation, where we wish to unload 
the bowels without afl’ecting the general 
system. The root i.s often chewed by 
adults to relieve constipation. Jn chil- 
dren the syrup is a palatable preparation 
for this purpose; the pill or compoiiiid 
pill may be used by adults. 

Constipation and hemorrhoids depend- 
ing upon pregnancy are benefited by the 
administration of rhubarb. 

In the summer diarrhea of children, 
with green stools, the aromatic syrup of 
rhubarb may be employed to empty the 
bowel of its fermenting contents before 
giving direct treatment. The diarrhea of 
indigestion in children and adults is re- 
lieved by the aromatic syrup or by the 
mixture of rhubarb and soda. 

In children, when constii>ation is re- 
placed by diarrhea, if any ordinary laxa- 
tive is used, rhubarb is an available rem- 
edy on account of its secondary astrin- 
gent action. 

P'unctional di.sturbance of the liver with 
deficient biliary secretion is relieved by 
the administration of rhubarb, either 
alone or, better, combined with blue mass... 

Rhubarb is an efficient remedy in duo^ 


deaal catarrh and in catarlrh of tfa« 
ducts with jaundice, especially iii chil- 
dren. White, pasty, or clay-colored stools 
and a .skin of an earthy or jaundiced hue 
are indications for rhubarb. 

RHUS POISONING. Sec Der- 

matitis Venenata. 

RIBS, DISEASES AND INJU- 
RIES OF. See Index. 

RICKETS. See Bones, Diseases 

OF. 

RIGANS DISEASE. See Mouth. 
Lii*.s, AND Jaws, Diseases of. 

RIGGS’S DISEASE; PYOR- 
RHEA ALVEOLARIS (SPONGY 
GUMS).— DEFINITION.— This is a 
pyogenic inflammation of the gums, 
apparently starting from the gum mar- 
gins. and associated with a suppuration 
f)f the peridental membrane of the 
roots of the teeth, wdiich tends to 
loosen the latter by detaching them 
from the .surrounding alveolar tissue. 

SYMPTOMS.— Tile earliest symp- 
toms noted, as a rule, are sensitive- 
ness, redness, and perhap.s swelling of 
the gums, with a tendency to bleed 
when touclied. The development of 
the disease being insidious, tliese 
signs are in reality those an ad- 
vanced morbid proce.ss, a fact shown 
in many cases by the presence of 
granular pustules around and under 
the edges of the gums, due to the for- 
mation of deep pockets between the 
latter anej the teeth. An offensive 
breath and a coated tongue are usual, 
and periodical attacks of toothache 
also, though in some cases pressure * 
over the gums^will always elicit a dull 
pain; occasionally the latter becomes 
continuous. Loosening of the teeth 
in their sockets occurs quite fre- 
quently. A mild stomatitis is some- 
times witnessed, and persistent glos* 
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sitis ivith irregular exfoliation, leaving 
red patches, may also occur. 

The disease is obviously a chronic 
one, but it may be attended with acute 
exacerbations lasting from a few days 
to several weeks, during which the 
gums become very tender and bleed 
spontaneously. During the ulcerative 
process the submaxillary or cervical 
glands may enlarge and l>ecome pain- 
ful, suggesting tuberculosis. 

Pyorrhea alveolaris is not infre- 
quently the cause of systemic dis- 
turbances. 

Many cases of septic fever of un- 
known origin and conditions diag- 
nose<i as malignant endocarditis, as 
well as many deaths attributed to 
acute septicemia, would have been 
correctly diagnosed if the oral cavity 
had been examined. Many deaths 
due to alveolar abscess, tooth extrac- 
tion, and septic oral conditions have 
been reported, 

C. H. Mayo interestingly stamps 
pyorrhea as the cause, not the re- 
sult, of sy.stemic disturbances. Ap- 
pendicitis being caused by septic oral 
conditions has been confirmed by the 
bacteriological investigations of Lanz 
and Tavel. 

I'ooth extraction has given a com- 
paratively high death rate. All cases 
presenting pus should be afforded 
free drainage until danger from in- 
fection has passed. A. W. flossier 
(N. y. Med. Jour.. Aug. 7, 19J5). 

Many cases of alveolar abscess arc 
erroneously diagnosed as pyorrhea 
alveolaris. This .grave error was 
much more common before the ad- 
vent of rontgenology. It has been 
found that the toxemia resulting 
from a dental granuloma is far 
greater than from a pyorrheal dis- 
charge. M. L. Rhein (Surg., Gynec. 
and Obstet, Jan., 1916J. 

DIAGNOSIS.— The differential 
diagno.sis is sometimes difficult to 
establish from alveolar disease over- 
lying necrosis due to poisoning by 


lead, mercury, phosphorus, or other 
elements used industrially. Syphilitic 
or tuberculous lesions of the gums 
may also cause confusion. Scurvy, 
now rarely encountered, also causes 
gingival lesions resembling closely 
pyorrhea. In these various conditions 
the history of the case and the course 
of the disease are frequently of major 
assistance in the differentiation from 
true pyorrhea. 

Unlike dental caries which is un- 
common in “native’^ races, pyorrhea 
alveolaris is probably as common in 
them as in the civilized. It is very 
common in domesticated animals, 
while almost unknown in wild ani- 
mals. The disease has increased 
enormously in civilized countries dur- 
ing the last few decades. Inefficient 
mastication, whether due to pre-exist- 
ing disease of the teeth or to the food 
being too refined and soft, is a power- 
ful etiological factor,’ Marginal giii- 
givitis having been set up, infection 
with organisms rapidly follows, and a 
rarefying osteitis, commencing at the 
inner margin of the sockets, soon sets 
in. Lime salts from the pus become 
deposited on the roots of the teeth, 
at first around the necks just under 
the gum margin, and later on the 
deeper parts. This in itself ads as 
an irritant, and so a vicious circle is 
set up which must he broken before a 
cure can be effected — the tartar causes 
ulceration, which produces more pus, 
which forms more tartar. Gibbs 
(Edinb, Med. Jour., Oct.. 1917). 

ETIOLOGY. — Pyorrhea alveolaris 
was for a time thought to be clue to 
the Endameha gingwalis (Gros, 1849), 
but later work seems to have definitely 
showm that this organism cannot be 
considered the causative agent. As a 
matter of fact, there appear to be b 9 th 
predisposing causes and exciting causes 
which play a role in the production of 
pyorrhea. Among the former are sys- 
temic disea.ses, localized malnutrition. 
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(0.03 Gin.) until the amebs had dis- 
appeared and keeping up the effects 
by local applications of 2 or 3 minims 
(0.12 to 0.18 C.C.) of the fluidextract 
of ipecac to the gums with the tooth- 
brush after carefully cleansing the 
teeth. These agents sometimes seemed 
curative in mild cases, but when the 
morbid process was severe the organ- 
ism was observ^ed to recur. 

Of lOO cases examined J87 showed 
endameba::. Of the 187, 78 have been 
treated for pyorrhea. Of the 78 
treated, none lost their endamehae 
permanently. The condition of the 
gums and teeth was greatly improved 
in 3 cases, moderately improved in 9 
cases, slightly improved in 22 cases, 
w'hile 41 cases remained the same; 
the results were doubtful in 2 cases 
and 1 case became worse. Practically 
all that were found negative for 
endamebje at the conclusion of the 
injections were found positive for 
endameba* from two weeks to four 
months later, in spite of using a 
solution of ipecac as a mouth-w*ash. 

Emetine is an amcbicide. but alone 
will not cure pyorrhea alveolaris. J. 
S. RuotY (U. S. Public. Health Report, 
Reprint, 320, 1916). 

Suspecting that pyorrhea is due to 
certain spirochetes, Kritchevsky and 
Seguin have used ncoarsphciuumine. 

Good results in 60 cases* reported 
from mercury succinimide injections. 
In the pyorrheal secretions numbers 
of large spirochetes were observed 
which generally disappeared almost 
completely as a result of the injec- 
tions. Among 244 cases the spiro- 
chetes were found in large number in 
three-fourths of all instances. In 
healthy mouths, they were usually 
absent or few. Six to 10 injections of 
0.1 to 0.6 Gm. of neoaraphenamiiie 
among 42 patients all showing nutner* 
ous spirochetes caused disappearance 
of the latter in 29 cases, in the ab- 
sence of all local treatment Qinical 
improvement was marked. The' treat- 
ment recommended for pyorrhea is as 


follows: of 0.1 

to D.3 Gm, of iseoiiv^^ It 

contraindications dr spedal technical 
difficulties exist, intramiiscular injec- 
tions of mercury saeciaimide. Where 
the tooth is entirely loosicned and the 
alveolar process destroyed, the tooth 
had best be removed. If the process 
is but partly involved the roots 
should be scraped and even carefully 
polished. Fluorine salts assist In 
breaking up the tartar. Neoars|diefia- 
mine should also be introduced in the 
pyorrheal packets in solution or 
pow»dcr form. Recurrence is obviated 
only by persistent, careful cleansing 
of the teeth. B. Kritchevsky and P. 
Seguin (FVessc med., May 13, 1918). 

Some observers have reported good 
results from the use of a stock bacterin 
or autogenous vaccine. 

In the cases studied by the writers, 
streptococci predominated, but were 
associated in some instances, either 
with Staphylococcus aureus, S\ albus, 
or with S, citreus. In 2 cases there 
was found an as.sodation of tfie strep- 
tococcus and of the Bacillus pneumonier, 
once with the Micrococcus catarrhalis, 
and twice with a pneumococcus. 

A sensitized vaccine against the 
streptococcus, staphylococcus, pneu- 
mococcus, and bacillus of Friedlander 
was thereupon prepared. For A/. 
catarrhalis a Wright vaccine was 
made. Vaccine injections were then 
made. After 2 injections, when the 
antibodies began to take hold, a 
mechanical and dental treatment — 
Younger's — was begun. After from 
4 to 5 injections, it was found impos- 
sible, either by microscopic examina- 
tion or by cultures, to discern the 
presence of the bacteria. The authors 
have kept in touch with a number of 
cases for six months after treatment. 
These cases have shown no recur- 
rence. Bertrand and Valadicr (N. Y. 
Med. Jour., Jan, 10, 1914). 

A stock yaccsne may be used, either 
sensitized or utisensstized, or an 
atttogenaiia vacdtie prepared from 
the pus pockets may be employed. 
If the autogenous is preferred; care 
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fee t^iken to select an expert- 
;^ccd fefUiteriologist for its prepara- 
tion. If an unsejishized bactcrin is 
employed, the initial dose advised is 
ISO million of the mixed bacteria; 
250 to 750 million may be given as 
the initial dose if the sensitized cul- 
tures are employed. Subsequent 
doses are injected at intervals of 
seven to ten days, gradually increas- 
ing or decreasing according to indi- 
cations. If the reactions are too 
severe, the doses should be reduced 
or temporarily discontinued. Every 
dose should be carefully gauged by 
the effect obtained from the preced 
ing dose. If no improvement follows 
the initial dose, subsequent injections 
should be increased until amounts 
large enough to produce a tnild clin- 
ical reaction fdemonstrat<‘d by symp- 
toms of malaise and possibly aggra- 
vation of the local symptoms) are 
reached. If a marked clinical reac- 
tion occurs after a dose, characterized 
by ri.sing temperature, the next dose 
should he smaller. F. E. Stewart ( N. 
V. Med. Jour., Aug. 7. 1915). 

Injections of succinimide of mer- 
cury (1 grain — ().065 Gm.) weekly are 
announced as curative by V\ right and 
White (U. S. Navy), from one to six 
doses having been sufficient in their 
cases besides the local measures. 
Copeland (Dental Cosmos, Feb., 
1916) confirms these observations. 
He usd a B. W. &. Co. glass syringe 
holding 40 minims (2.5 c.c.) and a 
No. 26 intramuscular needle, the 
solution being % grain (0.013 Dm:) 
of mercuric succinimide to 4 minims 


with warm saline solution after eat* 
ing for the post-opcrafcivc week. This 
Operation docs not cure pyorrhea; it 
is the only method which prevents 
secondary infection. Nodine (Dental 
Cosmos, Ixiii, 345, 1921). 

The writer resorts to gingivoec- 
tomy, cutting away under local anc.s- 
thesia all loo.«5e, infected and disea.scd 
ti.ssues to eradicate peridental infec- 
tion. He claims to have obtained a 
cure in 90 per cent, of his cases. 
Zicsel (Dental Cosmos, Ixiii, 352, 
1921). 

Time will probably show that such 
active surgical procedures are un- 
necessary to cure pyorrhea^ 
Prophylaxis is an important fea- 
ture : scrupulous cleanliness of the 
mouth and regular visits to the den- 
tist to check any incipient disorder of 
the teeth or gums. 

C E. DE M. S.VTOILS, 
Philadelphia. 

RINGWORM- See Trichophy- 
tosis. 

ROCHELLE SALTS. See Po- 

t.a.ssiijm and Sodium Tartrate. 

ROCKY MOUNTAIN SPOT- 
TED FEVER (TICK FEVER).-^ 

This eruptive disease has been known 
in the valley of the Bitter Root River 
in Western Montana and in Idaho 
since 1873, although the first specific 
reference to it in literature was made 
m 1896 by the Surgeon General of the 
Army in his annual report. The dis- 


(0.25 c.c.) of hot, sterile distilled 
water. The injections are made into 
the buttock after sterilization of the 
skin. 

The writer advocates surgical meas- 
ures, removing the diseased tissues 
under noyocaine anesthesia, then pack- 
ing with iodolorm gauae to promote 
drainage and granulation. The pa- 
tient is shown Iww to ffush his teeth 


case has since been reported from 
nearly all the States in the Rocky 
Mountain group. California, Colorado, 
Idaho, Montana, Nevada, Oregon, 
Utah, , Washington and Wyoroing. 
Cases have also been reported from 
the District of Alaska. The disease is 
especially interesting on account of 
its geographical limitation, seasonal 
prevalence, intimate association with 
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wotxi ticks, and variatitni in severity 
in different localities. It is apparently 
confined to the American Continent, 
being found only between 40® and 47® 
north, and at an average elevation of 
between 3000 and 4000 feet above 
sea level. It prevails exclusively in 
the spring and early summer; in the 
Hitter Root cases the earliest was 
March 17 and the latest July 17. 
Those whose duties take them into 
the brush and exjK>se them to the bite 
of ticks are subject to the disease, 
especially stockmen, sheep herders, 
miners, prospectors, lumbermen and 

* ‘ _ ^ _ ^ 

in persons between 15 and 50 years of 
age, presumably because they arc 
most actively engaged in outdoor 
work, and, for the same reason, males 
most often fall victims to this disease. 
It is not contagious; 2 cases of the 
disease have never been observed in 
the same family the same season. 

SYMPTOMS.— Incubation.— There 
is a stage of incubation lasting from 
three to ten days, usually about seven. 
For a few days the patient complains 
of chilly sensations, malaise, and nau- 
sea, then has a distinct chill and takes 
to his bed. Soon there are pains in 
the back and head, and a feeling of 
soreness in the muscles and bones, 
with a sensation as if the limbs were 
in a vice. The bowels are constipated 
and the tongue is covered with a 
heavy white coat, but red at the tip 
and edges. The conjunctivas are con- 
gested, and later become yellowish in 
color. The urine is usually scanty 
and contains albumin and casts. 
Epistaxis, at times alarming, is 
always present, and slight bronchitis 
appears after a few days. 

Fever. — Before the distinct chill 
there is a slight rise of temperature 


in the afternotm, but little or no fever 
in the morning. After the chill there 
is an abrupt rise, with a gradual 
increase of the fever in the evening, 
and a slight morning remission, the 
maximum being usually reached be- 
tween the eighth and twelfth days. 
In a favorable case it then gradually 
falls, reaching normal about the four- 
teenth to the eighteenth day, usually 
going to subnormal for a few days. 
In fatal cases the fever remains high 
(104® to 106® F.— 40® to 41.1® C), 
and the morning remissions are either 
absent or very slight. Yet the tem- 

(40.6® to 41.1° C.) by the sevcntli or 
eighth day, cTuling in favorable cases 
by lysi.s on the ninth or tenth day. 

Circulation. — I'he pulse is acceler- 
ated out of all propi:>rtion to the 
temperature, a pulse of 120 being 
cornmo!! with a temperature of only 
102® F. (38.8® C. ) ; the pulse usually 
varies from 110 to 140; it is weak and 
thready; a full, strong |>ulse is cxcep 
tional; during the first week it tnay 
be dicrotic. There is a progressive 
diminution in the number of red 
blood-cells, but when the temperature 
reaches normal an increa.se Ijcgins. 

The Avhite bKK)d-corpuscles are 
increased in number varying from 
8,000 to 12,(XX); an average differen- 
tial count would give : polymorphonu- 
clear leucocytes, 77.7 per cent. ; large 
mononuclears, 11.4 per cent.; small 
lymplKKytes, 10 per cent.; eosino- 
philes, 0.9 per cent. ; the most marked 
feature being an increase in the large 
mononuclears. The hemoglobin is 
steadily but slowly decreased — ^it may 
go as low as 50 per cent. The blood 
will not agglutiniae Bacillus typhosus; 
fresh and stained blood contains three 
forms of the pathogenic parasite. 
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A sudden rise in the leucocyte 
count is an unfavorable sign. 

Bruption. — On the third day the 
eruption usually appears, first on 
the wrists and ankles, then on the 
arms, legs, forehead, back, chest, and, 
last and least, on the abdomen. 
Although the other portions of the 
body may be closely covered by the 
eruption, it is always scanty on the 
abdomen. 

The spots are at first bright-red, 
always macular, and in size from a 
pinpoint to a split pea, at first dis- 
api)car on pressure and return quickly ; 
in severe cases they rapidly become 
darker, even purplish in color. From 
the sixth to the tenth days of the 
disease, the spots do not disappear on 
j)ressure and are decidedly petechial 
in character. In favorable cases, 
about the fourteenth day they lose 
tlicir petechial character and disap- 
]>ear slowly on pressure. The erup- 
tion may assume the appearance of a 
turkc 3 -cgg, the skin being decked 
with small, brownish spots. The erup- 
tion fades as the fever declines, but 
an access of fever, a warm bath, or a 
free perspiration will bring it out dis^ 
linctly. Desquamation begins w^hen 
convalescence is well advanced and 
is general. In very severe cases there 
may be gangrene of the fingers, toes, 
and more frequently of the skin of the 
scrotum and penis. Jaundice is 
always present, first in the conjunc- 
tivie and later involving the entire 
cutaneous surface. 

The Gastrointestinal Tract. — ^The 
tongue is covered at first with a 
heavy, whitish coat, except on the 
edges and tip, which are red ; later the 
coating is dark brown and sordes 
covers the teeth. The appetite is often 
good throughout the first week, 


although there may be slight nausea. 
In fatal cases the nausea increases 
during the second week and persists. 
Constipation is always present and 
continuous. Gurgling is seldom found 
in the right iliac fossa and tympanites 
is never excessive. Moderate increase 
in the size of the liver is present, and 
the spleen is enlarged early and may 
extend one or two inches below the 
ribs, niack vOmit is common. 

The Urinary Tract. — The urinary 
output is one-half the normal. Albu- 
min in small amount is present in all 
cases, associated w'ith granular, hya- 
line, and epithelial casts. Nephritis 
ina^" appear early in the history of 
the case. 

The Respiratory Tract. — The res- 
pirations are always accelerated, be- 
ing usually from 26 to 40 per minute, 
although they may reach 50 to 60; 
they are regular but often shallow. 
Slight bronchitis always appears in 
the second week. In fatal cases lobar 
pneumonia is a frequent complication. 
Epistaxis is generally observed from 
the beginning of the .second week. 

Nervous System. — Headache and 
pains in the back are usually severe 
during the first week. A feeling of 
soreness in the muscles and bones, 
often very severe, even in mild 
cases, is present and persists until 
recovery. The blind is usually clear, 
in severe cases, until a few hours 
before death. 

DlAGNOSIS.'—^Diagnosis is usually 
easy in cases occurring in infected 
localities, which present a history of 
tick-bites and the typical symptoms of 
this disease ; a blood examination will 
clear up any doubtful case. There 
are, however, five diseases to which 
it bears more or less close resem- 
blance from which this disease must 
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be differentiated: dengue, cerebro- 
spinal meningitis, peliosis rheumatica, 
typhoid and typhus fevers. 

Dengue is a disease, of tropical and 
subtropical countries, while spotted 
fever is found at elevations of from 
3000 to 4000 feet above sea-level 
The swollen joints, polymorphic erup- 
tion (never petechial) over the joints, 
apyretic period, and short duration of 
dengue w'ould distinguish it. 

Cerebrospinal meningitis is marked 
b}’' the characteristic stiffness of the 
neck muscles, photophobia, extreme 
sensitiveness to sudden noises, head- 
ache, rigidity of the muscles of the 
hack and neck, and a rash which is 
not irregular in location, but also 
in appearance. 

Peliosis rheumatica h a compara- 
tively rare disease in which there is 
a characteristic sore throat associated 
with multiple arthritis, purpura, and 
urticaria. 

Typhoid fever clinically closely 
resembles spotted fever except in the 
rose-colored spots (papular) which 
appear first on the abdomen, the diar- 
rhea. the Widal reaction, the presence 
of typhoid bacilli in b]t)od-cultures, 
and the absence of the parasites 
formed in the red blood-cells c>f spot- 
ted fever. 

Typhus fever so closely resembles 
spotted fever that cases of typhus 
fever occurring in a spottedrfever dis- 
trict, without a blcx^d examination and 
close clinical observation, might easily 
be counfounded with it. In typhus 
fever, however, we have a larger incu- 
bation, absence of tick-bites, the erup- 
tion which appears first on the abdo- 
men and chest, and an intensdy con- 
tagious character. Typhus is, morer 
over, especially prevalent during the 
winter months, and not during the 


late spring and early summer, and 5s 
accompanied by marked nervous 
symptoms, 

ETIOLOGY^—Spotted fever is 
caused by a protozoan parasite which 
is transmitted to man through the 
bite of the wood tick (Dermacentor 
andersoni). To Wilson and Chowning 
belongs the credit of discovering this 
parasite, three forms of which have 
been identified by John F. Anderson, 
the most common is a single ovoid 
body, refractile, situated within the 
red bk>od-cell, usually neftr its edge, 
and closely resembling the earliest 
intracorpuscular parasites of estivo- 
autumnal malaria. When the blotKl 
upon the freshly prepared slide is 
warmed the parasite quite rafnclly 
projects pseudopodia and may change 
its position slightly. A secmul form, 
S(.)mewhat rarer, is larger, and larger 
at one end and .showing there a dark, 
granular spot; this form is also ame- 
boid. The third form, arranged in 
pairs, is pyriform in shape, with the 
smaller end approaching, and in some 
cases being united by a fine thread. 

The parasite is developed in the 
female tick and the young ticks, after 
being hatched, transmit the infection. 
The female gets her infection by bit- 
ing one convalescent from spotted 
fever. 

Three types of the spotted fever 
parasite can he recognized: (1) An 
extranuclear hacillus-hke form with- 
out chromatoid granules, relatively 
large and only present in ticks dur- 
ing the initial multiplication of the 
parasites; (2) a relatively small rod- 
shaped form with chromatoid gran- 
ules/ probably the same form seen 
within nuclei in sections of ticks, and 
rarely in smooth muscle cells in the 
htood- vessel of mammals: and (3) a 
relatively large lanceolate paired form 
present in ticks ind in the blood and 
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l«8iosi$ m mammaU. The name Der-’ 
macentroxenus rkkeitsi is proposed. 
S, B. Wolbach (Jour. Med. Re- 
search^ Nov., 1919). 

PROGNOSIS. — The mortality 
varies between 70 and 90 per cent. 
Death usually occurs between the 
sixth and the twelfth day. There is 
no relation between abundance of the 
eru 2 ?tion and severity of the disease. 

TREATMENT. — Quinine bimuri- 
ate in 1 5-grain (1 (jm.) doses every 
six hours, preferably hypodennically, 
has yielded excellent results in the 
hands of Wilson and Anderson. Qui- 
nine sulphate, 15 grains (1 Gm,), may 
be given by mouth every four hours, 
and should be begun a.s soon as the 
diagnosis is made, and persisted with 
in decreasing doses as convalescence 
begins. The heart should be sup- 
ported with strychnine, whisky (egg- 
nog), (»r other cardiac stimulants. 

The severe pain in the head and 
back, during the lirst week, may be 
relieved by the use of Dover^s powder 
nr morphine sulphate. It is well to 
flush the kidneys through the use of 
copious draught.^ of water. Warm 
sponge baths or packs are useful in 
controlling the fever. The room 
should be darkened and free from 
noise. In the w^ay of diet milk, butter- 
milk, broths, soft-boiled eggs, and 
moistened toast may be given. 

In the way of prophylaxis, Ander- 
son advises that as soon as a person 
is bitten by a tick the insect should 
be removed and 95 per cent, carbolic 
acid applied to tlie spot If there is 
difficulty in removing the tick, Ander- 
son suggests the application of. 
ammonia, turpentine, kerosene, or c^- 
boltsed petroleum to it. 

The treatment is rather unsatisfac- 
tory, being mainly supportive and 


symptomatic; the only drug of much 
service is sodium citrate given in- 
travenously to tlie limit of tolerance 
from the start. Sixty c.c. of a 5 per 
cent, fresh sterile solution may be 
given intravenously twice daily. H. 
C. Michte and H. H. Parsons (Med. 
Rcc., Feb. 12. 1916). 

C. Sumner Witherstine, 

Philadelphia. 

R.UBE#LLAl • Rbtheln, German 
measles. 

DEFINITION. — Rubella is an 
acute, infectious, contagious disease 
of mild character, presenting some- 
what variable symptoms and running 
a favorable course. Its identity as a 
disease, suz generis, was long doubted. 
There is now^ no question, however, 
that it i.s a distinct entity among dis- 
eases, though it strongly resembles 
in its different manifcwStations measiles 
and scarlet fever. No better state- 
ment of present beliefs regarding its 
true character has been made than 
that of Griffith, which is as follows: 
“(I ) rubella is a contagious, eruptive 
fever, and not a simple affection of 
the skin ; (2) it prevails independently 
either of measles or of scarlet fever ; 
(3) its incubation, eruption, invasion, 
and symptoms differ materially from 
both of these diseases; (4) it attacks 
indiscriminately and with equal sever- 
ity those who have had measle.s and 
scarlet fever and those w^ho have not, 
nor does it protect in any degree 
against either of them; (5) it never 
produces anything but rubella in 
those exposed to its contagion; (6) it 
occurs but once in the individual.’' 

PERIOD OF INCUBATION.— 
This period is. according to Holt, 8 
to 16 days, the limits being 5 to 22 
days ; Rotch. 21 days ; Edwards, 7 to 
14 days ; Plant, 1 to 3 weeks ; Smith, 
about 2 weeks. These figures clearly 
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show that the period of incubation is 
of considerable length and extremely 
variable. The indefiniteness arises 
not so much from lack of observation 
as from variability in the disease. To 
say that the period of incubation is 
about two weeks is probably as cor- 
rect and definite a statement as can 
be made. 

SYMPTOMS. — The symptoms of 
rubella are extremely variable, so 
much so in fact that we must agree 
with Rotch that it is impossible to de- 
scribe a typical case in such a way 
that the disease can he certainly di- 
agnosticated in a sporadic case. 
Many cases, however, run a fairly 
consistent and characteristic course. 
The invasion is seldom severe. In 
some cases there is a j)rodroinal stage 
lasting a few hours; in others the 
rash is the first synij)tom to 1)e ob- 
served. The fever is rarely high and 
often docs not rise above KX)‘* F. 
(37.8° C.), but commonly, when at its 
height, on the first day of the erup- 
tion, it reaches 101° or 102” F, (38.3° 
or 38.9° C), It occasionally rises to 
104° (40° C.) or more. The 

drowsiness, stupor, and other evi- 
dences of serious illness so frequently 
Seen at the height of measles are 
rarely, if ever, seen in rubella. A 
child with a bright and very exten- 
sive eruption will frequently show' no 
sign of general illness. 

In my own experience sore throat 
has been the rule. The tonsils and 
pharynx are red and swelled and there 
is pain on swallowing. This is oc- 
casionally so marked as to be sug- 
gestive of scarlet fever ; the vomiting 
so common at the outset of that dis^ 
ease, however, is rarely present. A 
secondary sore throat which comes du 
as the disease is subsiding was first 


noted by Eustace Smith as very char- 
acteristic of rubella. It certainly oc- 
curs in some cases. Koplik*s spots 
do not appear. The symptoms of the 
primary angina subside on the second 
or third day and rapidly disappear. 
There are no catarrhal symptoms in 
most cases, but occasionally slight 
suffusion of the eyes and a mild ca- 
tarrh will render the diagnosis from 
measles more difficult. Albuminuria 
is rarely if ever present, and the diazo- 
reaction is extremely rare. Moderate 
leucocytosis occurs during the incu- 
bation period, but disappears as the 
eruption fades. 

Hematological diagnosis of ro- 
tlieln. Throe cases under treatment 
appeared clinically as measles, hot 
the first soon proved itself ridhcln. 
Two weeks later tw’o .similar cases 
were admitted. The writer iheti com- 
pared the Mood-counts of the cases 
with examples of true measles, lie 
found that in rotheln at the Ingh 
point of the disease there was none 
of the disappearance of et»siri<jplules 
which characterizes measles; nor wa.s 
there the leucopenia regarded as 
normal in the latter disease. Schw^aer 
(Munch raed. Woch., May 27, 1913). 

Enlargement of the postccrvical 
and suboccipital glands i.s a very con- 
stant and very characteristic symp- 
tt>m of rubella. Numerous small 
glands may almost invariably be felt 
behind the sternomastoid well down 
toward the shoulder; they rarely be- 
come very large and never suppurate. 
They may be felt most distinctly 
when the rash is at its height, and 
disappear rapidly. While they aid 
materially in diagnosis, and may per- 
haps be called diagnostic, they are 
certainly not pathognomonic, for they 
may at times be met in measles and 
in rare cases be found in scrofulous 
children without febrile s)rmptoms. 
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Most salient features by which one may distinj^uish rubella from measles 
and scarlet fever arc as follows, as given by N. S. Manning: — 


• 

Rujif.ll/v. 

Measles. 

Scarlet Fever. 

Juvasi on 

NiL 

j 

1 

Three to five days, 
with pyrexia and 
conjutu'iival and 

bronchial catarrh. 

Twelve to twenty- 
four hotirs, pyrexia, 
headache, and 
vomiting. 

Catarrh 

Slight or absent. 

Marked conjunctivitis, 
coryza, cough, etc. 

Absent. 

Eruption 

Appears on face and 
chest as bright, 
pink-red macuhe, 

first under the cuti- 
cle, which become 
raised, with tend- 
QtH'y to Sjircad and 
form irregular 
])atclies (.)r become 
diffuse. 

Appears on face as 
darkish-red, slight- 
ly raised papules ; 
extends to trunk 
and limbs ; papules 
become confluent, 
but <listribntioii is 
more uniform. 

Appears on che.st as 
diffuse general red- 
ness of skin. 

Throat-lesions 

Slight swelling and 
injection of fauces. 

1 

I'auces injected. 

All the faucial struct- 
ures acutely in- 
flamed, swelled and 
red, or ulcerated. 

Tongue 

Superficial lymphatic 

Furred. 

1 

I’urred. 

Thickly furred, which 
begins to strip off 
in twoJty-four or 
forty-eight honr.s, 
leaving raw sur- 
face. with enlarged 
papillse. 

glands 

Always enlarged in 
axillie, groins, and 
behind sternomas- 
tuid muscle in neck. 

May be enlarged at 
angles of jaw and 
behind sternomas- 
toid muscle. 

May be enlarged at 
angles of jaw and 
behind sternomas- 
toid muscle. 

Desquamation 

AbsetJt or very slight. 

! 

Branny, 

Characteristic peeling 
off of large pieces 
of epithelium. 


Forchheimer describes an exan- 
them which is seen in the mouth as 
the exanthem apfiears on the body. It 
usttallj" lasts about twenty-four hours, 
'‘It consists of a macular, distinctly 
rose-red eruption, upon the velum of 
the palate and the uvula, extending 
to but not on the hard palate. The 
spots are arranged irregularly, not 
crescentically, of the size of large 
pinheads, very little elevated above 
the level of the mucous membrane, 
and do not seem to produce any reac- 
tion upon it'* 

The eruption appears first upon the 


face or forehead and extends rapidly 
over the neck, trunk, and limbs. The 
whole body is usually ct»vered wdthin 
twenty-four hours. Occasionally the 
child wdll wake in the morning with 
a rash covering the greater portion of 
the body. In many cases the rash is 
limited to small areas, the greater 
portion of the body escaping entirely. 
It IS more constant upon the face than 
any other region. In some cases the 
rash continues not more than twenty- 
four hours, but, as a rule, it is present 
from two to four days. Itching is 
common at the outset. 
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A slight, scaly d«sqiiamatit>n tiiay 
follow the disappearaiic<* of the rash, 
but in many cases no desquamation 
can be detected. This is patticularly 
true wdien inunction of the body has 
been practised. 

The eruption consists of papules or 
niaculopapules of a red or rpse-^rcd 
color. They vary greatly in siite, 
varying from a ptn's-head point to a 
large blotch. This multiform charaio 
ter is one of the pecul tan ties of the 
eruption of rubella. Most of the 
spots are smaller than those of 
measles and larger than those of scar- 
let fever. They vary in size an differ- 
ent portions of the body, and even in 
the same region the rash will be 
found, as a rule, to be made up of 
small dots interspersed with larger 
and irregular-shaped spots or bh'jtches. 
It lacks tlie uniformity of the rash 
seen in scarlet fever or measles. The 
rash more commonly resembles that 
of measles and it is frequently impos- 
sible to make a diagnosis from it 
alone. Edwards has recently alleged 
that he has not seen the rash resem- 
ble that of scarlet fever. That is not 
my experience. I have frequently 
seen a rash consisting of small points 
grouped closely- upon a reddened 
skin that looked extremely like scarlet 
fever. Search over the body, in such 
cases, however, will usually reveal 
small areas of eruption composed of 
maculopapules, appearing as large 
spots. These are commonly found 
upon the arms, wrists, or hands. I 
quite agree with those who describe 
a scarlatinal and rubeolar type of 
eruption. 1 have seen these two types 
well marked in two children of the 
same family exposed at the .same time, 
and ill in the same room. The rash 
of one. consisting of large maculo- 


\pip.i^|es : - .stroagiy v .xesembled 

of mticli ffuei: .points reddened 
r^^mhled scarlet 
■; ■■ , 
■ by 

ent I>ukes, of England; in 1900, to 
whkh he gave the .name of **pou,fth 
The cbtwUtidn whtchv}^ de^r 
scribed is virtttaHy that I have 
here deberiWd’ as the sCarlatitia! form 
of German measles. The differential 
diagnosis giveti by I>ukeR; 

German theasles and fourth disease 
describes a condition identical except 
as to the rash. He admits that in 
the same patient the eruption some- 
times resembles measles and may 
change later to a scarlatinal type. 

The sul)ject has received extended 
stud)' since Dukes promulgated the 
theory of a fourth disease. After care - 
ful observation of 1335 case.s seen in 
the London Fever Hospital, Tleards 
and Goldie did not sec any they felt 
they could record as f»>urth disease. 
Wat.son Williams made a very care- 
ful study of 32 cases of rubella and 
questions the existence of a fourth 
di.sease. Pleasants, of Baltimore, also 
concludes that the exi.stence of a new 
exan thematic disease has not been es- 
tablished. After an extended review 
of the whole .subject Ker concludes 
that the fourth cli.sea.sc is either mild 
scarlet fever or atypical rubella. 
From study of the literature and from 
considerable experience it seems to me 
that we have not sufficient evidence 
to warrant us in describing a fourth 
disease. 

ETIOLOGY. — Analogy leads to 
the belief that rubella is caused by a 
specific micro-organism* but the germ 
has not yet been discovered. It is 
contagious, though not as strongly so 





Its few ittid Its con- 

-Ugic»ass; |^ at seems to l>e 

very sfi^ht. It fe most conta^notts 
when at its height. It 

is rarely^ if ever, seen under ' six 
months, h^t after that age np period 
of life is ea^ttipt It is most common 
between 5 and 10 yci^rs* The recur- 
rence of true Tubeila ia rare. The 
disease usually occurs in epidemica, 
which are most common in the spring. 

CpMPLICATlpNS ^ 
QlISil^-^No other infectious dis- 
ease is so fre^ from ccmipUcations; 
This is, in fact, one of the most 
marked peculiarities of rubella. Even 
varicella sometimes shows a serious 
complication: that of gangrene. No 
such serious symptom is likely to arise 
in rubella. The pneumonia, otitis, 
erysipelas, and multiple abscesses, 
which in rare instances have been re- 
ported as accompanying ruhena, are 
perhaps not in every case a complica- 
tion, but rather a coincidence. 

The writer reports the following 
untissual case: The patient, a nude, de- 
veloped, after a few days of sore 


Iii an epidemic in an instiifotkm 
for children, out of 60 cases 2 
children developed chickenpox before 
. recoveniig from rubella, I developed 
rubella before recovering from chic- 
kenpox, and 1 child had a severe 
ulcerative stomatitis. May Michael 
(Arch, of Fediat-, Aug., 1908). 

PROGNOSIS. — Death from ru- 
bella is extremely infrequent. In tare 
cases in which it occurs it is usually 
the result of some pulmonary disease, 
occurring either as a complication or 
as a coincidence. 

" TREATMENT.— Rubella requires 
very little, if any, trea.tment. Mild 
treatment appropriate to any febrile 
condition is permissible, but if the 
patient i.s kept in bed while the fever 
and rash continue, and is anointed 
daily with oil, further treatment will 
rarely be required. Symptoms must 
be treated as they arise. In most 
cases the disease as such is of but lit- 
tle importance, its chief interest lying 
in its diagnosis, owing to its resem- 
blance to two more serious diseases. 

Floyd M. Crandall, 

New York. 


throat, stiff neck, malaise, and niodcjr- 
ate fever, a rash having the distribu- 
tion and appearance of German meas- 
les and accompanied by an enlarge- 
ment of superficial glands, notably 
those of the neck. Bchjre the exan- 
them had faded the patient began to 
complain of stiffnes.s and tenderne.ss 
in the knees and ankles, and soon 
all the interphalangcal joints of the 
fingers presented the spindle-like 
.«wening commonly seen in rheuma- 
toid arthritis. There was no exacer- 
bation of temperature and neither 
cardiac nor other complication. A 
fortnight from the appearance of the 
rash all the symptom.^ were subsiding, 
and in the six months there was only 
an occasional transient stiffness in 
the fingers. D. A* Alexander (Lan- 
cet, it, p. 921, 1907). 


RUBEOLA. See Measles. 

RUE. — Rue (Ruta) is the leaves of 
Ruta graveolens (fain. Rutaccae), a peren- 
nial herb or undershrub of Southern Eu- 
rope, but cultivated elsewhere as a domes- 
tic medicinal herb. The important con- 
stituent (0.06 per cent.) of rue is a volatile 
oil, colorless or slightly yellow and of low 
specific gravity, and extremely unpleasant 
and odorous. It was official in the U. S. 
r. from 1870 to 1890. Rue also contains 
a glucoside (rutin-rutic or nitinic acid) 
which is 3 ’ellow and crystalline and ap- 
parently identical with the harosmin of 
buchu, considerable sugar, and possibly a 
volatile alkaloid. 

PREPARATIONS AND DOSES.— 

Oleum rut(e (oil of rue). Dose, 3 to 6 
minims (0.20 to 0.40 c.c.). in capsule. 

Ruta (rue). Dose, 15 to 30 grains (1 to 
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2 Gm.), usually in infusion. Neither 
preparation is now official. 

PHYSIOLOGICAL ACTION.— Rue is 
a local irritant and vesicant. Internally 
it is a stimulant, carminative and cm- 
menagogue. In large doses it is an 
irritant poison, producing severe gastro- 
enteritis, vomiting, abdominal pain and 
nieteorism, bloody stools, suppression of 
urine, or stranguary, and epileptiform con- 
vulsions. Dimness of vision with con- 
tracted pupils are obsen^ed. Abortion may 
result from toxic doses. It has some spe- 
cial action upon the genitourinary tract, 
and is eliminated in the breath, the urine, 
and in the perspiration. Jt is rarely fatal, 

THERAPEUTIC USES.— In medicinal 
doses it is given as a uterine stimulant in 


atonic amenorrhea, menorrhagia, and me* 
trorrhagia. Its employment as an aborti-, 
facient entails great danger to the mother. 
Hysteria, especially when associated with 
amenorrhea, is benefited by the drug. It 
has also been found useful in flatidence 
and infantile convulsions. In defective 
activity of the sexual organs, it acts as 
an aphrodisiac and emmenagogue. The 
bruised leaves of rue laid upon the fore- 
head has been used by l^ilUps to check 
epistaxis. Added to liniments rue has 
found favor as an application to the 
chest in chronic bronchitis. A decoction 
of the fresh leaves may be used as 
an injection against seatworms (oxyuris) 
and has often been given internally to 
expel roundworms (ascarides). W. 
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SACCHARIN. — Saccharin (benzo- 
suJphinirlum, U. S. I\; giusiditin. Br.; 
neosaccharin; gluside; benzoyl sulphonic- 
irnide), or the anhydride of orthosulpha- 
mide — benzoic acid (CTHsNOaS), is a coal- 
tar derivative obtained commercially from 
toluene discovered l)y C. Fahlberg in 1879. 
Saccharin occurs as a white, crystalline 
powder, nearly odorless, having an in- 
tensely sw^ect taste even in dilute solu- 
tions. It, is soluble in 250 parts of water 
and in 25 parts of .alcohol, and but slightly 
soluble in ether and chloroform. It read- 
ily dissolves in 24 parts of jjoiling water. 
.Saccharin dissolves also in glycerin. It.s 
solubility in water is promoted by the ad- 
dition of sodium bicarbonate in the pro- 
portion of 2 parts to 3 of saccharin. 
Saccharin forms soluble salts with the hy- 
drates of the alkaline metals. It melts at 
220® C. (428® F.), and when fused with 
potassium or sodium hydroxide it forms 
salicylic acid. It is 300 times sweeter than 
cane-sugar. 

Sodium .saccharin, also known a.s .soluble 
saccharin, soluble gluside, and crystallose, 
is prepared by neutralizing an aqueous 
solution of saccharin with sodium car- 
bonate or bicarbonate and slowly crys- 
tallizing the solution. It occurs in color- 
less crystals, very soluble In water, in- 
tensely sweet to the taste, and not dis- 


colored by concentrated snlphuric acid, 
it is a favorite substitute ft,>r saccharin be- 
cause of its greater solubility. 

Saccharin wdien present in food products 
or mixtures may be separated by extract- 
ing the saccharin from an acidulated 
solution of the substance with ether, sep- 
arating the ether and then evaporating the 
ethereal solution thus obtained. The aver- 
age dose of .saccharin is 3 grains (t).2 Gm.). 

PHYSIOLOGICAL EFFECTS. — Sac- 
charin apparently is not decomposed in 
the body, as it is excreted by the kidneys 
unchanged; the urine, however, docs not 
so readily undergo fermentation and the 
chlorides are increased, Mathew^s and 
McGuigan, in studying the ctTccts of .sac- 
charin on oxidation and digestion, report 
that it has a marked retarding action on 
oxidation in the blood and muscles, and 
also on the action of the digestive juices, 
e.speciany those of the salivary glands 
and pancreas. Its prolonged use is likely 
to cause dige.stive disorders. When in- 
jected into the circulation of an animal, it 
produces depression and stupor, followed 
by labored rc,spiration, similar to asphyxia. 
The -writers attribute these effects to its 
inhibitory action on the enzymes of the 
blood and tissues, which also explains the 
headaches and other symptoms its use 
often give.s rise to. It is believed to be a 
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general protoplasmic poison in that it in- 
hibits nearly all the fermentative processes 
of the body, and interferes with and 
diminishes general bodily metabolism. 
Saccharin has antiseptic properties which, 
however, are impaired in the presence of 
an acid medium. 

POISONING BY SACCHARIN.— 

Large doses of saccharin are capable of 
producing marked toxic symptoms, as in 
a case reported by Luth, where a woman 
having swallowed about 30 grains (2 Gm.) 
of saccharin was found in a state resem- 
bling that of alcoholic intoxication. She 
was unconscious and foamed at the mouth. 
Her face was flushed and she suffered 
from convulsive attacks, with choking. 
The respirations were rax)id and the pulse 
weak, very rapid, intermitrent, and irregu- 
lar. Poisoning hy saccharin is rather rare. 

TREATMENT OF POISONING.— In 
the fi>regoing, under artificial respiration 
and massage of the heart, the pulse within 
half an hour became stronger and regular, 
and the respiration became normal. After 
fcjrty-live minutes the patient awoke and 
fell quite well. 

THERAPEUTIC USES.— Saccharin is 
chiefly u.sod as a substitute for .sugar in the 
obese and diabetic patients. Tablets 
containing 'yj grain (0,03 Gm. ) ui saccharin 
combined with a small quantity of sodium 
bicarbonate arc convcMiieutly carried by 
these patients to be used in tea, coffee, etc. 
It may al»o be prescribed in the form of 
a syrup containing 10 parts of saccharin 
and 12 part.s of sodium bicarbonate in 1000 
parts of distilled w'ater, made with gentle 
heat at 104” F, {40” C.). Saccharin in small 
doses has been used in acid dyspepsia and 
in chronic cystitis with ammoniacal urine. 
Two parts of saccharin in solution with 
3 parts of sodium bicarhonatei forms a 
good tooth-wash. Aphthae yields to sac- 
charin; 15 grains (1 Gm.) of saccharin are 
dissolved in ll4 ounces (50 c.c,) of alcohol, 
of which a leaspoonful is added to a half- 
cup of water, and used to wash the mouth 
thoroughly four or flve times a day. It 
may be used to cover the taste of quinine, 
1 part of saccharin to 2 of quinine be- 
ing used. As saccharin retard.s the action 
of all the digestive ferments, it is contra- 
indicated in cases in which digestion is 
already impaired. W, 


SAUCYLIC ACID, THE SAL- 
ICYLATES, AND SALICIN.- 

Salicylic acid, chemically orthooxy- 
benzoic acid [Ce,H 4 (OH)COOHJ is 
an organic acid exi.sting naturally in 
the oils of winlergrcen {Gatdtheria 
procumbens) and of sweet birch 
(Betula lento) in combination as 
methyl salicylate. It was first arti- 
ficially made in 1874 by Kolbe, who 
produced it from phenol, caustic soda, 
and carbon dioxide with the aid of 
moderate heat and subsequent treat- 
ment with hydrochloric acid. The 
solubility of .salicylic acid in water, 
normally relatively slight, is increased 
by the addition of the phosphates, 
citrates, or acetates of the alkalies, 
and by borax (sodium biborate).. 
Pure salicylic acid should be free from 
color and from the odor of phenol ; 
when heated on platinum foil, it 
should leave no ash. 

Various salts of salicylic acid are 
official. There are also in common 
use a number of other substances con- 
taining the salicyl radicle, including 
such drugs as acetyl-salicylic acid and 
salicin. The last named, a glucoside 
obtained from the bark of several 
species of Salix and Populns, supplied 
the original name for the entire group 
of drugs, the word salicyl being 
derived from Salix. 

PREPARATIONS AND DOSE. 
— the following salicyl preparations 
are official : — 

Acidum salicylimm, U. S. P. (sali- 
cylic acid), occurring in fine prismatic 
needles or a bulky, white powder, 
with a slight odor of wintergreen and 
a taste at first sweetish, then acrid. It 
IS soluble in 308 parts of water at 77*" 
F, and in 14 parts of boiling w^ater, 
and in 2 parts of alcoliol, in 60 parts 
of glycerin, and in 2 parts of olive oil 
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(with the aid of heat). Dose, S to 20 
grains (0.3 to 1.3 Gm.) j average, 7j4 
grains (0.5 Gm.). 

Ammonii salicylas, U. S. P. (ammo- 
nium salicylate) [Co,H4(OH)COO- 
NH4], occurring in prisms or plates 
or as a white, crystalline powder, 
odorless, with a saline, hitter taste 
and sweetish after-taste. It is freely 
soluble in water and alcohol. Dose, 
3 to 15 grains (0.2 to 1 Gm.) ; avcr- 
age 4 grains (0.25 Gm.). 

Sodii salicylas, U. S. P. (sodium sali- 
cylate) (Q;H4(OH )COONa]. a white 
microcry.staJline or aniorplious pow- 
der, occasionally with a faint pink 
coloration, and having a sweetish, 
saline taste. It is soluble in 0.8 part 
of water and in 5.5 parts of alcohol, 
and also dissolve.s in gl3xerin. Dose, 
5 to 20 grains (0.3 to 1.3 Gm.). 

Strontii salicylas, U. S, P. (.stron- 
tium .salicylate ) | ( Q4 14 ( OH ) COO) o- 
Sr-f2H20J, a white, crystalline 
powder with a sw-eetish, saline taste, 
soluble in 18 p)aris of ^vater and in 66 
parts of alcohol. Dose, 5 to 20 grains 
(0,3 to 1,3 Gm.). 

Phenylis salicylas, U. S. P. (phenyl 
salicylate; salolj [Q^H4(011)COOtV 
H5], a white, crystalline pow-der with 
a slightly aromatic odor and taste, 
practically insoluble in w^ater, but 
soluble in 5 parts of alcohol and freely 
soluble in ether, chloroform, and oils. 
Synthetic or from Gaulthcria or Be tula. 
Dose, 3 to 15 grains (0.2 to 1 Gm.) ; 
average, grains (0.5 Gm.). 

Methylis salicylas, U. S. P. (methyl 
salicylate ; an artificial or synthetic 
oil of wintergreen) [CoH4(OH)-' 
COOCHr^], a colorless liquid with a 
strong wintergreen odor, a sweetish 
strongly aromatic taste, and a specific 
gravity of 1,18. It is sparingly soluble 
in water, but dissolves readily in alco- 


hol. Dose; S to 20 miii im s (0*3 10 
1*3 C.C.). Chiefly used externally. 

Salicinum, U. S. P. (salicin) [Cia- 
HikOt), a glucoside obtained from 
several species of the willow (Salix) 
and poplar (Populus), occurring in 
colorless, silky, crystalline needles, 
prisms, or a white, crystalline powder, 
odorless, but with a strongly bitter 
taste. It is soluble in 21 parts of 
water and in 71 parts of alcohol, but 
is insoluble in ether and chloroform. 
Dose, 10 to 30 grains (0.6 to 2 Gm.), 

Oleum bctulce, U. S. P., VUl (oil of 
bctula; oil of birch), a volatile oil 
obtained by maceration and distilla- 
tion from the bark of the sweet birch, 
Betula lenta. Consists mainly of 
methyl salicylate. Dose, 5 to 20 
minims (0.3 to 1.3 c.c.). Chiefly 
used externally, 

Oleum ganltheri(C, tJ. .S. P. VIII (oil 
of gaiiltheria or wintergreen), a vola- 
tile oil distilled from the leaves of 
Gaultheria procumbens, consists mainly 
of methyl salicylate. Dose, 5 to 20 
minims (0.3 to 1.3 c.c.). Chiefly used 
externally. 

SpiriiHS gaulifiericr, U. S. P. V'llI 
(spirit of gaultheria), made by mixing 
5 parts by volume of oil of gaultheria 
with 95 part.s of alcohol. Dose, 30 
minims (2 c.c.). 

Bismuth subsalicylate, physostig- 
inine salicylate, quinine salicylate, and 
caffeine sodiosaJicylate (N. F.) are 
described in the articles on Bismuth, 
Physostigma, Cinchona, and Caffeine, 
respectively. 

Among the salicylic preparations 
recognised in the National Formulary 
are: — 

Lithn salicylas, N, F. (lithium 
salicylate) [C«H 4 (OH)CGOLi 3 , a 
white or grayi.sh-white powder with 
a sweetish taste, deliquescent in a 
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rtrtiisi It is freely soluble 

in wattir and alcohol. t)ose, 5 to 20 
grams (0.3 to 1,3 Gm.). 

Elixir Uikii salicylatis^ N. F. (elixir 
of lithium salicylate). Dose, 2 flui- 
drams (8 c.c.), containing 10 grains 
(0,6 Gm.) of lithium salicylate. 

Elixir soda sdlcylatis, N. F., similar 
to the preceding. 

Glyccragelatinum acidi salicylici, N. 
F. (glycerogelatin of salicylic acid), 
containing 10 i)er cent, of the acid. 
Used locally, being melted by gentle 
heating and applied with a camel’s 
hair brush. 

Liquor antisepticus, N. F. (anti- 
septic. solution, l.isler), containing 30 
per cent, of alcohol, 2.5 per cent, of 
boric acid, 0.12 per cent, of methyl 
salicylate and of sodium salicylate, 0.6 
per cent, of scKliuni benzoate. 0,5 per 
com. of eucalyjnol, 0.1 per cent, of 
thymol, and 0.03 per cent, of oil of 
thyme. Dose, 1 fliiidram (4 c.c.). 
Chiefly used locally. 

Liquor antisepticus cUkalinus, N. F. 
(alkaline antiseptic solution), contain- 
ing 15 per cent, of glycerin, 3.2 per 
cent, of poias.siuin bicarbonate and of 
sodium borate, 0.8 per cent, of sodi-- 
um benzoate, 0.04 per cent, of oil of 
gaultheria. and 0.02 per cent, of thymol, 
of cucalyptol, and of oil of peppermint, 
colored purplish red with cudbear; 6 
per cent, of alcohol. Used locally, 
diluted with 2 to 5 parts of warm water. 

Pasta sinci, N. F. (Lassar’s zinc or 
zinc-salicyl paste), containing 2 per 
cent, of .salicylic acid, with zinc oxide. 
Used externally. 

Pulvis antisepticus, N. F. (soluble 
antiseptic powder), a mixture of 
IK)wdered l)oric acid, 86.6 per cent.; 
zinc sulphate, 12.5 per cent,; salicylic 
add, 0.5 per cent.; phenol, eucalyptol, 
menthol, and thymol, of each 0.1 p^ 


cent Used as dusting powder or in 
5 per cent, solution. 

Pulvis told composite, N. F. (sali- 
cylated talcum powder), consisting of 
salicylic acid, 3 parts; boric acid, 10 
parts, and powdered talc, 87 parts. 
Used as dusting powder. 

Mutla acidi salicylici, N. F. (salicy- 
lated salve mull or ointment), a 10 
per cent preparation of salicylic acid 
in benzoinated lard and suet, spread 
on gauze or mull, to be applied to the 
skin where penetration by the sali- 
cylic acid is de.sired. 

Mulla creosoti salicylata, N. F. 
fsabcylated creosote salve mull), like 
the preceding, w^ith addition of 20 per 
cent, of creo.sote. 

UNOFFICIAL PREPARATIONS. 

— Among the unofficial salicylic prep- 
arations used internally are: — 

Acetylsalicylic acid (aspirin) [C(j- 
H 4 . 0 (CHi{CO).COOUJ, occurring in 
colorless, crystalline needles with an 
acidulous taste, soluble in 100 parts 
of water, and freely soluble in alcohol. 
Salicylic acid is liberated from it in 
the intestine. It causes less sweat- 
ing than the ordinary salicylates. 
Dose, 5 to 30 grains (0.3 to 2 Gm.). 

Diaspirin (succinic ester of salicyl- 
ic acid) [C 2 H 4 (COO,QIl 4 COOH) 2 ], 
a w'hite powder with slightly acid 
ta.ste, sparingly soluble in water, 
easily soluble in alcohol. Dose, 5 to 
30 grains (0.3 td 2 Gm.). Stronger 
than novaspirin, but has marked 
sudorific power (Klaveness). 

Novaspirin (methylene citrylsali- 
cylic acid), a white, crystalline pow- 
der with a faint acidulous taste, 
scarcely soluble in water, freely solu- 
ble in alcohol. Contains 62 per cent, 
of salicylic acid. Dose, 10 to 30 
grains 0.6 to 2 Gm.). Weaker in 
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action than the preceding, though bet- 
ter tolerated by sensitive patients. 

Salicylosalicylic acid (diplosal ; 
salicylic ester of salicylic acid) [Co- 
114 (COO)OH.COOH.QH4], a color- 
less, tasteless powder^ almost insolu- 
ble in water, readily soluble in dilute 
alkalies. It yields 1,07 times as much 
.>{ the salicyl group in the organism 
as salicylic acid itself, owing to the 
fact that in its molecule two mole- 
cules of salicylic acid are present in 
condensed form, one molecule of 
water (H^O) having been eliminated. 
Jt is unirritating to the stomach and 
is absorbed from the intestine. Dose, 
5 to 20 grains (0.3 to 1.3 (jin.). 

Anti])vriii salicvlate (salipvrm) 

[ Cl 1 H 1 oN oO . C(, .1 ] 4 Oi 1 . COO 1 1 j , a 
white, cry.stalline powder, slightly 
sweetish, soluble in 200 parts of water, 
readily solu])le in alcoliol. .\cids 
liberate salicylic acid from it, and 
alkalies, antipyrin. Do.se, 5 to 15 
grains (0.3 to 1 (Jm.). 

Ferric salicylate (iron salicylate) 
[Fe2(OOC(OH)C(jll4);5], a reddish- 
brown or violet-gray powder, spar- 
ingly soluble in water, readily soluble 
in a solution of potassium bicarbonate. 
Dose, 3 to 10 grains (0.2 to 0.6 Gm.). 

Guaiacol salicylate (guaiacyl salicy- * 
late; guaiacol-salol) [CoH4.0H.C(X> 
(Q]i4.0CIJ;{)], a vchite, crystalline, 
tasteless powder, insoluble in water, 
soluble in alcohol. Decomposed by 
alkalies. Analogous to phenyl sali- 
cylate (salol). Dose, 5 to 15 grains 
(0.3 to 1 Gm.). 

Naphthol salicylate (betol; naph- 
thalol; betanaphthyl salicylate; naph- 
thol-salol) I QH4.0H.C0G(CiflH7) ], 
a white, shining, tasteless, cry.stalline 
j>owder insoluble in water, wdth difS- 
culty solube in alcohol. Decomposed 
when treated with alkalies* Split up 


in the intestine by the pancreatic juice 
and intestinal secretions. Dose, 4 to 
8 grains (0.25 to O.S Gm.). 

Quinine salicylate (saloquinine; 
salicyl quinine), a white, crystalline 
powder, tasteless, insoluble in water, 
moderately soluble in alcohol, and 
cfuitaining 73.1 per cent, of quinine. 
Dose, 5 to 30 grains (0.3 to 2 Gm.), 

Santalol salicylate (santyl; santalyl 
salicylate), a yellowish oil with faint 
balsamic odor and taste, soluble in 
alx>ut 10 parts of alcohol. Split up in 
the intestines, yielding 60 per cent, of 
santalol (santal oil). Dose, 8 minims 
(0.5 C.C.). 

Unofficial salicylic preparations 
used externally : b'-thyl salicylate (sal 
ethyl) [C,;l l4.(JH.C()G.C2nri]. a col- 
orle.ss, volatile fluid witli a j)Icasant 
odor and taste, insoluble in water, 
soluble in alcohol. Analogous t<» 
methyl salicylate. May he used ])oth 
externally and internally. 

Mest)tan (niethyl-oxyinethyl .salicy- 
late; ericin) [G,* 114.0 11. r(i< 
O.ClJ;{)]. a yellowish, faintly aro- 
matic, oily fluid, hut little .stduble in 
water, .soluble in alcohol, miscible 
witji oils. To be applied, diluted 
with an equal volume of olive oil, to 
the skin, avoiding friction, as meso- 
tan is somewhat irritating. 

Salophen (acetylparamidophenol 
salicylate), a wdiite, tasteless, crystal- 
line powder, almost insoluble in cold 
water, freely soluble in alkaline solu- 
tions, and in alcohol. It contains 51 
per cent, of salicylic acid. It is broken 
up in the intestine, liberating salicylic, 
acid, and acetylparamidophenol. 
Dose, 5 to 20 grains (0.3 to 1.3 Gm.). 
Used eacternally in a 10 per cent, oint- 
ment in itching .skin affections. 

Spirosal (monoglycol salicvlate) 
IQl l4.0H,CO0(CH8.CH2.0H) ] , an 
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oily, almost odorless fluid, soluble in 
about 110 parts of water, freely solu- 
ble in alcohol. To be applied to the 
skin undiluted, mixed with 3 parts of 
alcohol or 8 parts of olive oil, or in 
a 50 per cent, petrolatum ointment. 
It is absorbed throuj^h the skin with- 
out irritation and sets free salicylic 
acid in the tissues. 

INCOMPATIBILITIES.— Salicy- 
lates are incompatible with mineral 
acids, which set free the relatively 
insolu])le salicylic acid by combining^ 
with the basic element. They are 
also incompatible with sweet spirit of 
niter, with lime-water, and with qui- 
nine sails, ferric salts, lead acetate, 
and siher nitrate in solution, as well 
as with sodium ])liosphate in powder 
form. Mixtures of quinine and 
acetylsalirylic acid are dangerous, de- 
\ eloping after a time the [K)isonous 
substance tjuinotoxin, which resem- 
bles digitoxin in its action. toxic 

change dcvel<jps even more readily in 
a mixture of cinchona and acetyl- 
salicylic acid, and also in elixirs and 
syrups containing quinine in acid 
s<.»liitH>n. 

MODES OF ADMINISTRATION. 

— Salicylic acid, which is irritating to 
mucous surfaces, should always be 
given in solution, preferably with 
potassium citrate or acetate, or am- 
monium acetate or phosphate, all of 
which increase its solubility in water. 
Or, it may be given in a syrup, 
flavored with compound spirit of 
lavender, or in elixir of orange. Pref- 
erable to the acid, however, is sodium 
salicylate, which, though less irritat- 
ing, should likewise be given in solu- 
tion. The salt may, for example, be 
prescribed in 5 parts of Aqua men- 
thae piperitJE or Aqua gaultherise, with 
a little glycerin added to reduce irri- 


tation, and an appropriate amount 
ordered mixed with some sparkling 
water at each dose. An effervescent 
preparation may be secured by pre- 
scribed equal amounts of salicylic 
acid and sodium bicarbonate in pow- 
ders, to be dissolved in water and 
taken when the effervescence begins 
to subside. Small doses of sodium 
salicylate may be given in capsules, 
to be taken only during or after 
meals. Strontium salicylate is pre- 
ferred by S(nne to the sodium salt. 
Oil of gaultheria (wintergreen) or 
methyl salicylate may also be sub- 
stituted for it, given in elastic cap- 
sules during or after meals. 

The co-operative investigation of 
the effects of synthetic sodium sali- 
cylate and sodium salicylate prepared 
from natural sources, reported by 
Hewlett, and based on about 230 sep- 
arate observations, showed that, from 
the clinical standpoint there is no 
cs.sential difference between the two 
varieties of the drug. According to 
Pulliam, gastric irritation by sodium 
salicylate may be due to deteriora- 
tion, moisture gradually decomposing 
the salt with liberation of sodium hy- 
droxide and salicylic acid. 

Where sodium salicylate given as 
above described is badly tolerated by 
the patient, resort may be had to such 
preparations as acetylsalicylic acid, 
salophen, diaspirin, and novaspirin, 
which liberate the salicyl group only 
in the intestine (and therefore have 
the disadvantage of acting more 
slowly and often less powerfully), 
or to salicin, given in generous dos- 
age. Or, the cutaneous, rectal, hypo- 
dermic, or intravenous routes of ad- 
ministration may be partly or wholly 
relied cm. 

For application to rheumatic joints 


S-4 
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methyl salicylate or oil of gaulthcria 
is generally used, either undiluted, on 
absorbent cotton or rubbed in in small 
amounts, or diluted with an equal part 
of olive oil or 2 or nif)re parts of 
petrolatum, cJiloroforni liniment, or 
soap liniment. To prevent evapora- 
tion of the oils, oiled silk or some 
other impervious covering may be 
used. Where these oils are not at 
hand, absorption of salicylic acid it- 
self may be secured by rubbing in for 
a few minutes a tablespuonful of a 
mixture of 1 part of the acid in 5 
parts of alcohol and 10 parts of cas- 
tor oil (Cullen), or an ointment com- 
posed of salicylic acid and t»il of 
turpentine, of each 1 part, and hy- 
drated wool-fat, 8 parts (Bracken). 
ITie efficiency of either of these 
methods is shown by the disappear- 
ance of joint pain and appearance of 
the drug in the urine within a few 
minutes. Other local uses of sali- 
cylates are described in the sectiem on 
Therapeutics. 

For rectal administration of sodium 
salicylate the fullc»wing formula, 
recommended by Crouzet, may be 
employed : — 

E Sodii salirylatis Sss (15 Gm.). , 

Acacur puh'eris 3j (4 Gm.). 

Lactis fSiv (12U Gm.). 

Fiat mistiira. 

The mixture contains 30 grains 
(2 Gm.) of sodium salicylate to the 
tablespcxmful, is well tolerated, and 
can be given ad libitum, according to 
the requirements of the case, with a 
glass syringe or the ordinary rubber 
enema bulb. 

Intrarcctal administration of .so- 
dium salicylate recommended in re- 
fractory cases of acttte and ailbaciite 
rheumatism from experience in 125 
cases. A cleansing soapsuds enema 
is given and followed immediately 


after it acts by the salicylate enema, 
given with the Davidson syringe and 
a rectal tube inserted 6 to 8 inches. 
The dose varies with the weight and 
sex and the severity of the case. The 
first adult dose in men is usually from 
8 to 10 Gm. (2 to 214 drams), in women 
6 Gm. (VA drams). The drug to be 
given is incorporated in 120 to 180 
f.c. (4 to 6 <mnces) of plain or starch 
water, with the a<lditi(nj of 1 to 1.5 
Gm. (15 to 23 ouncc.'<) of opium tinc- 
ture. The dose may l>e repeated 
witinii twelve hours, but usually a 
daily enema suffices, with doses in- 
crea.sing perliaps from 30 to 50 per 
cent, daily until the limit of tolerance 
is reached. The largest daily close 
given was 24 Gm. (6 drams). The 
only .symptoms of saHcylism usually 
appearing were tinnitus and exces- 
sive perspiration. The, ready absorp- 
tion wa.s showm by a strong ferric 
chloride reaction in the urine within 
thirty minutes. It would seem that 
the greatest absorption of the drug 
i.s within twelve hours. L. G. lieyn 
(Jour. Arner. Med. Assoc., Sept. 19. 
1914). 

The hypodermic and intravenous 
routes have been availed of, with good 
result.s, by Siebert and by Mendel, 
Rubens, and Conner, re.speetively. 

Intravenous injection of salicylates 
strongly recommended. The prep- 
aration used consists of: — 

Sodium salicylate .... 2 dr. (8 Gm.) 
Caffeine sodiosalieyL. , 14 dr. (2 Gm.). 
Sterile water oz. (45 c.c.). 

One-half dram (2 c.c.) is injected 
twice a day. As the result, joint 
pains and exudates disappear even 
where ordinary salicylate treatment 
fails. A single dose causes marked 
improvement. None of the unpleas- 
ant actions of salicylate.^ are en- 
countered. Cases which do not react 
are not rheumatic. This is the most 
certain method of diagnosing the ex- 
act nature of doubtful rheumatic 
cases, especially in diagnosing early 
tuberculous and rheumatoid arthritis 
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ftoin true rheumatic cases. F. Men- 
del (Munch, med. Woch., p. 165, 
1905). 

Th« writer injects 10 c.c. (2J^ 
. drams) of a 20 per cent, slerilized 
solution of sodium salicylate per 1(K) 
pounds of body weight for acute 
rheumatic infections of joints, heart, 
pericardium and pleura. 1 1 c first uses 
a hypodermic injection of cocaine 
and fifteen minutes later injects in the 
same spot the su<liuni salicylate. The 
dose is repeated every twelve hrmrs. 
In severe cases with multiple lesions 
15 c.c. (4 drains) to each J(X) pounds 
of body weif^ht is advised. Within 
three hours after the first injection, 
pain, fever, joint stiffness and pulse 
rate diminish. This improvement 
continues if the injections are re- 
pe.ited every twelve hours, but if 
omitted the conditions grow wor.se. 

In chronic cases, 10 c.c. (2*4 drams) 
per HK) pcnitids <'f boily weight of the 
following oily solution arc injected 
every tw'cnt>-fonr hours: Salic 3 dic 
aci<l. 10 fim. (2*4 drams); sesame oil, 
80 (. 011 . (2^f{ ounces); pure alcohol, 5 
dm. ( 1 ! 4 drams); and gum camphor, 
5 (im, {1*4 drams). This is sterilized 
before ibe alcohol is added. It must 
not be exposed to the air, as the 
alcohol w'ill evaporate and the sali- 
cylic acid precipitate. The effect in 
chronic cases is more rapid when 
multiple localizations of the rheu- 
matic proces.s exist than when one 
jt)int is affected. In the former, pain 
and stiffness usually improve after 
the first injection; in the latter, after 
the third. Addition of camphor (5 
to 20 per cent.) was found beneficial 
in stimulating the heart when the 
pericardium or endocardium was in- 
volved. With this method there is 
entire absence of the toxic symptoms 
seen when salicylates are given by 
mouth. Siebert (Med. Hec., Mar, 11, 
1911). 

The rapidity of absorption of 
sodium salicylate when given sub- 
cutaneously is about the same as by 
other routes, but its concentration in 
the blood does not reach one-half of 


that when it is given intramuscularly. 
Sodium salicylate disappears , from 
the blood in ten hours when given 
subcutaneously; if given per os it is 
present in the blood after twenty- 
four hours. E. Levin (Deut. med. 
Woch., Dec. 19, 1912). 

Admini.stration of sodium sali- 
cylate by intravenou.s injections is 
safe, painless, and easily performed. 
The drug seems to have a much more 
pronounced analgesic effect than 
w'hen given by mouth. The solution 
for injection is made by dissolving 
10 Gni. (2|/i drams) of chemically 
pure crystalline sodium salicylate in 
50 c.c. (1% ounces) of distilled water, 
freshly sterilized by boiling. In most 
case.s the do.se has been either 15 or 
20 grains (1 or 1.3 Cim.) and the in- 
jections given at twelve- or eight- 
hour intervals over a period of three 
to six day.s. Occasionally, in robust 
men, as much as 30 grains (2 Gni.) 
have been given at a time, and as 
much a.s 120 grains (8 Gm.) given in 
the first twcnty-f<.>ur hours without 
any unpleasant effects. The field of 
indication for the. intravenou.s method 
includes cases in which the. drug is 
not well l>ornc by the stomach; those 
which show^ little or no improvement 
under the usual methods and, pos- 
sibly, case.s of severe rheumatic in- 
flammation of the eye. Conner (Med. 
Record, Ixxxv, 323, 1914). 

Case of a man of 25 with extremely 
severe -febrile rheumatism involving 
all the joints, wu’th myocarditis and 
dyspnea; the stomach being abso- 
lutely intolerant for the salicylates. 
The writer gave an intravenou.s in- 
jection of 6 c.c. (114 drams') of a 
mixture of 5 Gm. (1J4 dram.s) sodium 
salicylate and 0.25 Gm. (4 grains) 
caffeine in 25 Gm. (6 drams) distilled 
water. The injection was repeated 
daily for six days, increasing the 
amount from 1.2 to 2 Gm. (20 to 32 
minims). By the fourth day the man 
was able to sit up, with normal tem- 
perature, pulse 84, and no further 
precordial distress. Cernadas (Se- 
mana Medica, Dec. 23, 1915). 
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Phenyl ssSicylatc (aalol)., in its 
usual dosage of 5 or 7)4 grains (04 
or 0.5 Gm.) eveiy three or four hours, 
exerts but little of the effect of sali- 
cylates and rather acts like phenol, 
which it gives off in the intestinal 
tract. Large dose.s of phenyl sali- 
cylate arc", as a rule, to be avoided, 
as tliey may induce symptoms of 
phenol poisoning, and darken the 
urine. It may be given in capsules, 
in tablets, or combined, for example, 
with bismuth salts, in powders. It is 
almost insoluble in the gastric juice, 
and does not irritate tiic stomach. 

CONTRAINDICATIONS. — Sali- 
cylates are contraindicated except 
soxnetJincs ben used for ]t»cal pur- 
poses, in middle-car disease, and in 
conditions a.ssociated with impaired 
renal functioning, as in pregnancy 
and chronic nephritis. Allniniinuria 
is a contraindication, except in renal 
disturbance of rheumatic origin, 
though in infections of the urinary 
tract phenyl salicylate is used. Sali- 
cylates should not he administered to 
pregnant women w'ho have a tend- 
ency to abort, nor in women with 
metrorrhagia or menorrhagia. Where 
there is circulatory depression, some 
degree of caution as to the dosage of‘ 
salicylates is required. 

Prolonged administration of sali- 
cvlates in large dosage is unwise, 
causing debility, anemia, and a ten- 
dency to hemorrhage fn.^m the mu- 
cous membranes. 

PHYSIOLOGICAL ACTION.— 
Externally, salicylic acid is an irritant, 
especially to mucous mem’branes. 
Carefully applied to the skin it is 
capable of softening the epidermis or 
accumulations of horny epithelium 
without inducing inflammation. It 
also tends to arrest local sweating 


and to p^bmote the growth of normal 
skio in ehrotik skin affections. It is 
ah antiseptic, stronger than acetaiii- 
"ide and rivalling phenol, over which 
it has the advantage of not volatilix- 
ing. The salts of salicylic acid are 
less irritating than the free acid, and 
also much less strongly antiseptic. 
The liquid salicylates, such as methyl 
salicylate and the oils of wdntergreen 
and birch, are, however, useful as 
counterirriiants. 

General Effects . — Nervous System. 
— The chief nervous effects of sali- 
cylates is manifest in relief from pain, 
probably due, as in the case of 
acetanilide anrl ils congeners, either 
to const ricti»>u of vessels /oeo dolcoti 
or lo direct depression of the sensory 
nerve-cells in the optic llialami. 

CirculiU/ofi , — .Small doses, if any- 
thing, slightly raise the hlood-pres- 
wsure (chiefly by central vasoconstric- 
tion) and accelerate the heart. 
Large doses directly <lepress the 
heart. I'he skin-^ essel.s are dilated 
by all doses. According to some the 
nimil>er of Icucocyte.s in the blood 
.shows a marked increase, returning 
to normal, however, after a single 
dose, within two hours. 

Alimentary Tract. — Many of the 
salicylates, especially the free acid, 
act as irritants in the stomach. 
Acetylsalicvlic acid, phenyl .salicylate 
(.salol) and salicin, however, may not, 
passing through the stomach un- 
changed and only setting free the 
salicyl group in the intestine. Sali- 
cylic acid tends to arrest ferment 
action, interfering, therefore, with the 
digestive processes. It is claimed 
that inte$tinal putrefaction can be re- 
duced with it; and, according to some, 
large doses of salicylates stimulate 
the formation of bik; 
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, . feWer tfiiij 

tempcrariif'e ^ti^re there is fever, like 
anflpyrih, but act less strongly. The 
effect is, at least in part, due to pe- 
ripheral vasodilatation and sweating, 
which increase heat loss. A direct 
action on the heat centers has not as 
yet been proved to occur. 

Metabolism , — Augmented destruc- 
tion of protein is caused by the sali- 
cylates, as shown by a distinct in- 
crease in the output of urea, uric acid, 
and sulphur-!)earing cc^mpounds in 
the urine. 

The increased output of uric acid 
following salicylate medication is 
due to a lowered threshtdd value of 
the kidney, not only for uric acid, 
but in all probability for other waste 
products as well. Such being the 
case, it may well be that the bene- 
ficial effects resulting from the use 
of salicylates in acute rheumatic 
fever may, in part at least, be due to 
a power i)t)ssesst?cl by this class of 
drugs of increasing kidney permea- 
bility, thereby facilitating the rapid 
and more or less complete excretion 
of the toxins which produce symp- 
toms of ihc.se disca.se.s. Denis (Jour, 
l^harrnacol. and Lxper. Therap., Oct,, 
1915). 

Absorption and Elimination. — Sali- 
cylates are rapidly absorbed from the 
stomach and duodenum, and circulate 
in the blood as salicylates of the alka- 
lies. h'xcretion is also rather rapid, 
and takes place chiefly through the 
kidneys, which are irritated by large 
doses and sometimes react, even after 
moderate doses, by a diuresis. The 
chief product in salicylic elimination 
has long been considered to be salicyl- 
uric acid, an inert compound with gly- 
cocoll yielding a violet-red color with , 
ferric chloride. Studies by Hanzlik 
(1915), however, cast doubt upon the 
elimination of salicyluric acid in man, 
products free of glycocoll, and pre- 


cyiic acid, being alohe found. Stnal^; 
amounts of salicylates ingested are 
eliminated with the bile, sweat, and 
mammary secretion. 

UNTOWARD EFFECTS AND 
POISONING. — Overdoses pf salicylic 
preparations produce symptoms simu- 
lating cinchonism, viz., a feeling of 
fullness in the head, tinnitus aurium 
and, perhaps, slight dizziness. Other 
signs of overdosage are gastric irri- 
tability, nausea and vomiting; head- 
ache; mental dullness and apathy, and 
impairment of hearing or vision, due 
either to lcK:al circulatory modifica- 
tions or to degenerative changes in- 
duced in the cochlear or retinal nerve- 
cclls or in the optic nerve. After very 
large doses complete deafness or 
blindness may occur. According to 
Drayer, 15 grains (I Gm. ) 4 times a 
day f<ir a week will often produce 
deafness lasting femr months. 

In some cases of salicylism, mental 
excitation is a feature — the "salicylic 
jag."’ The cerebral symptoms are 
similar to those induced by atropine, 
— talkativeness and great cheerfulness 
passing on to delirium with halluci- 
nations and motor restlessness. f)e- 
Hrium is an especially common sym])- 
tom among drunkards. Mental di.s- 
turbance may persist a week or more. 

A number of patients taking sali- 
cylates experienced auditory liallu- 
cinations. T.ong- forgotten memories of 
certain sounds were aroused: the roar 
of a certain water-fall, the singing of 
birds heard in a, certain garden, etc. 
The drug reaching the cells seemed to 
bridge the gap between unconscious 
and conscious memories. Seitz (Corre- 
spondenzbl. f. schwei^.cr Aerzte. Apr. 
1 , 1909 ). 

Poisonous doses of salicylic acid 
induce burning in the throat, nausea 
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and vomiting, sometimes diarrhea ; 
special sense disturbances, sometimes 
with mydriasis, ptosis, or strabismus; 
thirst; precordial oppression; feeble 
heart action and \*asomotor weakness ; 
sweating; marked dyspnea; prostra- 
tion; greenish urine, and occasionally 
albuminuria, hematuria, or even sup- 
pression of urine ; coma. Death, when 
it occurs, is due to respiratory paraly- 
sis, and may be preceded by general 
convulsions. 

A girl, aged 10 years, had been .suf- 
fering from acute rheumatism for 
three days. Endocarditis developed. 
A purgative was given and then 15 
grains (1 Gm.) of sodium salicylate 
with double that amount of sodium 
bicarbonate every four hours, for 
four days, when the child became 
delirious and vomited twice. The 
salicylate was withdrawn and the de- 
lirium quickly passed off. On the 
fourth day after admission the tem- 
perature, pulses, a?id respirations were 
normal. 

Later, the patient again complained 
of joint pains and .salicylates were re- 
sumed (7 grains — 0,45 Gm. — in water 
3 times a day). After two days she 
again vomited. There was no deliri- 
um, but the urine contained suflkient 
blood to give it a deep-red color. She 
also complained of severe pain along 
the left iliac crest, and there was 
much tendernes.s in the left renal re- 
gion. Salicylates being discontinued, 
the urine was clear in four days, con- 
taining neither blood nor albumin, 
and the pain had also disappeared. 
The pain was probably a ‘'referred 
pain” from the kidney. J. P. Mar- 
shall (Lancet, Feb. 2, 1907). 

The dosage of salicylic preparations 
necessary to induce circulatory de- 
pression is relatively large, 20 grains 
of sodium salicylate, repeated at inter- 
vals of two or three hours, rarely 
having an appreciable action on the 
pulse and blood-pressure. 


The primary effect of salicylates U 
on the temperature, which drops sud- 
denly owing to increased heat radia- 
tion through the dilated capillaries. 
The, resulting depression of the nerv- 
ous systenf determines the collapse. 
These drugs should be given in small 
doses, frequently repeated, to avoid 
rapid temperature reduction. Bovisoff 
(Rou.ssky Vratch, Feb. 23, 1913). 

Experiments showing that solu- 
tions of sodium salicylate gradually 
deteriorate on standing, the loss be- 
ing greater in the weaker solutions. 
About 20 per cent, is destroyed in the 
body, and 40 per cent, when there is 
fever, alcoholism, morphinism, or 
exophthalmic goiter. Hanalick and 
Wetzel (Jour, of Pharm. and Ex- 
perim. Therap., Sept., 1919). 

Erythema with edema, intolerable 
itching and tingling of the skin, and 
fever, have been caused by large doses 
of sodium salicylate. Other possible 
effects are transitory dark-colored 
spots, ccchymoses, vesicles and pus- 
tules. 

According to Martinet, sodium sali- 
cylate sometimes induces in children 
symptoms similar to those of diabetic 
acidosis. Sodium bicarbonate in large 
doses and catharsis are advocated in 
the treatment. 

A chronic form of salicylic poi.son- 
ing has been met with in persons ex- 
posed to inhalation of the acid, 
marked by a subacute inflammation 
of the air-passages, sometimes with a 
serious degree edema. In these in- 
stances potassium iodide i.s beneficial. 
Chronic absorption from food or drink 
preserved with salicylic acid may re- 
sult in constipation alternating with 
diarrhea, mental depression, skin 
eruptions, and albuminuria. 

treatment of poisoning. 

-~Tbe tinnitus caused by salicylic 
add may be relieved by a 20-grain 
(1.3 Gm.) dose of sodiuna bromide^ In 
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tlics treatment of sulicylism, the givinj^ 
of large doses of sodium bicarbonate 
has b^en recommended to hasten 
elimination of the drug. The treat- 
ment of severe acute jxnsoning is 
largely symptomatic, cracked ice by 
the mouth and an ice-bag or mustard 
plaster over the epigastrium being 
used to relieve vomiting, cold com- 
presses being applied for headache, 
veronal or opiates given for the rest- 
lessness and delirium, and appropri- 
ate stimulants circulatory depres- 
sion. As in other forms of acute 
[)oisoning the stomach should be 
thoroughly evacuated witb^ the 
stomach-tuhe or emetics and, if it 
seems advisable, a purge given to 
clear the drug from the intestine. For 
further suggestions as to treatment 
the reader is referred to the sections 
on Poisoning in the articles on Ace- 
TANijjDE. Ac.etphenetidtn, and Anti- 

T'Ykf N'. 

THERAPEUTICS.— Salicylic acid 
and its salts are used for both general 
and l(»cal etTccls. 

General Uses. — As remedies in 
acute rheumatism, the salicylates 
hold first rank by rea.soii of the 
j)rompt relief of pain, fever and other 
symptoms of this disease they afford. 
Various methods of administration 
have been suggested, some of which 
are referred to in the article on Rheu- 
^^ATIc' J'ever. Plehn, among others, 
lays stress on adequacy of dosage, 
giving even mild cases 15 grains (1 
Gm.) of salicylic acid 6 times a day 
(suspending the remedy at night), 
until the temperature has remained 
normal for three days, after which a 
few IS-grain (1 Gm.) doses are given 
daily for a week, the patient then re- 
maining in bed three days more, with- 
out the remedy. In women the dos- 


age is made smaller— often only S and 
sometimes only 3 doses a day at the 
outset. With this treatment, Idehn 
observed the development of valvular 
disease in only 2 out of 319 cases 
treated. Plehn’s dosage, however, 
seems somewhat excessive from the 
standix>int of special sense impair- 
ment and renal irritation. Scwlium 
salicylate is better tolerated by the 
stomach than the free acid and may 
be substituted for it for this reason. 
Tinnitus should be regarded as a 
warning signal against large dosage. 
ITomberger advises the combination 
of sodium bicarbonate (1 or 2 parts) 
with sodium salicylate, given in solu- 
tion in a little w*ater, the purpose 
being to prevent liberation of the 
more irritating salicylic acid from the 
salicylate by the hydrochloric acid of 
the gastric juice, and simultaneously 
to accelerate absorption of the sali- 
cylate by means of the carbon-dioxide 
gas evolved. He also advises that the 
drug be given between meals, when 
there is least acid in the stomach, and 
not too freely diluted, as a large quan- 
tity of fluid will cause it to be retained 
longer in the stomach. Salicylic 
treatment in those with sensitive 
stomachs can likewise be carried out 
with acetylsalicylic acid (aspirin), 
which sets free the salicyl group only 
in the intestinal alkaline medium. 
Klaveness prescribes this drug in 15- 
grain (T Gm.) doses every two or 
three hours, combined, in persons in 
whom circulator}’* weakness is sus- 
pected, with \y 2 grains (0.1 Gm.) of 
powdered ergot. In children, Osier 
is credited with recommending sali- 
cin in full doses; Comby praises the 
action of sodium salicylate in the dos- 
age of 7 grains (O.S Gm.) a day for 
each year of the child’s age. The 
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rectal, rntravenows, rntramiisclaf, and 
percutaneotis incthodft of administer* 
ing salicylates are also available. 

Rena! irritation from salicylates, 
manifested in slight albuminuria, 
sometimes with a few casts, is gen- 
erally recognized to be a temporary 
condition, though it ma}^ persist for 
weeks and ev'^en be serious where 
some degree of nephritis already ex- 
ists. Combination with sodium bicar- 
bonate was found by (jlaesgen to 
obviate renal irritation by the salicy- 
lates. Acetylsalicylic acid is held 
by some to be non-irritating to the 
kidney s. 

In muscular rheumatism, including 
lumbago, the salicylates are of value 
in relieving the pain ; likewise in the 
so-called “growing pains.*’ In gonor- 
rheal rheumatism their effect is less 
marked. The pains of chronic fibro- 
sitis are quickly relieved by sodium 
.salicylate combined with antipyrin 
(Stark). In sciatica and other painful 
rheumatic nervous conditions the sali- 
cylates are also of distinct value. In 
migraine, a combination of sodium 
.salicylate and potassium bromide, 
given at the start of the attack, often 
yields a gratifying result. In rheu- 
matic uveitis and scleritis marked 
benefit is obtained from 15-grain (1 
Gm.) doses of the .salicylates, given 
4 times a day. 

In rheumatic conditions associated 
with anemia the writer uses the fob 
lowing: mixture: In an 8-otiTice (240 
c.c.) bottle place 1 dram (4 Gm.) of 
sodium salicylate and dissolve it in 
about 2 ounces (60 c.c.) of water. Add 
liquor fern perchloridi (B. P.) 54 
dram (2 c.c.), plus about an ounce 
(30 c.c.) of water. This produces a 
dark-purple mixture with a thick, 
curdy precipitate. Then add 1 dram 
(4 Gm.) of potassium bicarbonate 
dissolved in I ounce (30 cx.) of water. 


- the 

C.C,) with water. The precipitate 
solves on the addition of the potas- 
sium solution, and the result is a clear 
claret-colorcd mixture of an agree- 
able ta.ste. 

The mixture was found particularly 
useful in a kind of bore throat ap- 
parently of rheumatic origin (primary 
or secondary) with slight redne.ss and 
pain, especially on swallowing, H. 
Drinkw'ater (Liverpool Medico-Chir. 
Jour.. July, 1911). 

P'or the relief of pain in general, the 
acetyl preparations of salicylic acid, 
such as aspirin and diaspirin, seem 
more efficient than the other prepara- 
tions>» In neuralgia, tlie pains of tabes 
dorsalis, and those of peripheral neuri- 
tis, these drugs often j)rove of value. 
In mild forms of dysmenorrhea, 
acetylsalicylic acid is a particularly 
efficient remedy. It may also be used 
in acute and subacute pelvic cellulitis, 
salpingitis, ovaritis, and parametritis. 

In acute tonsillitis ()r peritonsillitis, 
frequently rheumatic in nature, sali- 
cylates are considered oF value, re- 
lieving pain and swelling, shortening 
the period of illness, and f)erhaps 
obviating su])puration if gi\en early. 
In addition to its internal use, garg- 
ling with, r. f/., 1 ’/► to 2 drams (6 to 8 
(7iin.) of .sodium .salicylate in 6 fluid- 
ounces (180 c.c.) of peppermint-water 
(Cheveller), or direct application of a 
salicylate to the tonsils (Fetterolf), 
has been advised. 

Salicylate of iron recommended in 
erysipelas and acute tonsillitis. Gare 
should be taken in its preparation, 
that the iron is added to the sodium 
salicylate, otherwise the characteri.s- 
tic reddish-browB precipitate does not 
form. 

-For adults, the dose generally con- 
tains 7J4 grains (0.5 Gm.) of sodium 
salicylate and potassium bicarbonate, 
and 754 minims (0.45 c.c.) of the B, 
P. liquor ferri perchlor. The solution 



16 of ^ dear yiiolet color, and is quite 
palatable^ though it may be sweet- 
ened if necessary. It is non-depres- 
sant, non-constipating, and is a well- 
marked febrifuge. The feces are 
colored black. 

In erysipelas the mixture acts with 
the greatest rapidity, cutting short 
the disease, which never lasts more 
than 10 days, and in most cases is 
cured in 3 or 4. After the first few 
doses, there is a striking alleviation 
of all pfiin. The drug is administered 
every three hours, the treatment be- 
ing comnunced with a purgative, such 
as calomel. As a rule, within 24 
hours the lejiiperature is normal, the 
disease has ceased to spread, and the 
patient feels l)otter. 

The eases of acute tonsillitis in 
which salicylate of iron has an ex- 
cellent action are probably those of 
streptococcal origin. It acts very 
quickly; if, after 3 days, there is no 
marked improvement, it is m^t worth 
while continuing. In a recent out- 
break of sore thn^ats at a school, the 
drug was markedlj^ succe.ssful in 
about 5fl i)er rent, of eases. 

In oases of erysipelas of great 
severity, the writer often adds twice 
the usual amount of iron, which pro- 
duces a very dark solution but no 
|irecii>itatc, and is much stronger in 
its action on the disease. M. C. S. 
Lawrance (Practitioner, Mar., 1913). 

In influenza or grippe, .Stark admin- 
isters the following after a mercurial 
purg-e:— 

Ti Sodii salicylatis, 

P otass i i bicarbona- 

tis ail gr. X (0.6 Grn.). 

T'wciur(c nucis vom- 

iac Htx (0.6 c.G.*). 

Aq, chlorof, ,.q. s. ad fSj (30 c,c.). 

M. Sig. : Every two to four hours. 

Good results in pneumonia of in- 
fluenzal origin, in that succeeding 
measles, and in pharyngitis, laryn- 
gitis, and bronchitis, by local applica- 
tion of a 10 per cent, solution of sal- 
icylic acid and of castor oil, respec- 
tively, in 90 per cent alcohol In the 


pneiimontc cases a compress moist* 
eued with the solution was placed over 
the entire back, covered with imper- 
meable material, and held in place by 
a bandage. The dressing was renewed 
whenever it became dry. A prompt 
and very favorable influence upon the 
cough, temperature, pulse and res- 
piration was noted, L, G. Boutchin- 
skaia-Yourchevskaia (Semaine med., 
Sept. 11, 1912). 

In acute coryza, the same author 
recommends the following : — 

H Sodii salicylatis gr, x (0.6 Gm.), 

Slyiritus amwoniir aro- 

maiici fJss (2 c.c.), 

Tinctum belladonna: 

foHorum ir^v (0.3 c.c.). 

Aq. chlorof. ,.q. s. ad fSj (30 c.c.). 

M. Sig.: Every four hours. 

Stark has also found the drug use- 
ful in mumps, in puerperal fever, and 
in “bilious headache, in the latter 
cemditiun combined with potassium 
bromide. 

In gout, salicylic acid, though in- 
ferior to colchicum, may he of value 
for a short time. It was found by 
Fine and Chace (1913), to increase 
the elimination of uric acid, some- 
times even more than atophan. In 
phosphaturia, sodium salicylate will 
clear up the urine and arrest the reflex 
nerve pains. 

In pleural effusion, 30 to 60 grains 
(2 to 4 Gm.) of sodium salicylate are 
credited with some power to promote 
absorption of the effusion. 

In diabetes mellitus, von Nt.x)rden 
considers sodium .salicylate the most 
useful of the drugs, with the excep- 
tion of codeine and other nerve 
sedatives. 

Chibret found sodium salicylate in 
a daily dosage of 1 (ham (4 Gm.) of 
some value in bringing symptomatic 
relief in exophthalmic goiter. Monae- 
Lesser observed that the adniinistra- 
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tion of 3 or 4 IS-grain (1 Gm.) doses 
of sodium salicylate in renal and hep- 
atic colic assisted the action of opiates 
and, by relaxing the channels, favored 
passage of the stones. The same 
author advises the giving of sodium 
.salicylate by the m(»uth or rectum (15 
grains every three hours) in cystitis 
and acute prostatitis, and treats acute 
ascending cellulitis of the extremi« 
ties by administering this salt intern- 
ally and applying locally an ointment 
consisting of magnesium carbonate, 
resorcinol, and lanum. 

The value of phenyl .salicylate 
(salol) as an antiseptic acting in the 
urinary passages is well known. A 
dosage exceeding 30 grains (2 Gm.) 
a day is rarely necessary, and is, in 
fact, likely to produce untoward re- 
sults, The drug should, therefore, 
ordinarily not be employed in acute 
rheumatism. It is of value, however, 
in gonococcal urethritis, in pyelitis, 
and in certain forms of cystitis. 

l"or j)urjK)ses of intestinal antisep- 
sis, phenyl salicylate is likewise the 
most useful drug of this group, hav- 
ing the added ad\antage of not up- 
setting the stomach. Diarrhea due to 
an acute infection or toxic food is 
frequently arrested by phenyl salicy- 
late, which may be giv^en alone in 5- 
or 7*4- grain (0.3 to 0.5 Gm, ) do.ses in 
capsules or tablets or with 2 or 3 
parts of bismuth subnitrate in pow- 
ders, Bismuth subsalicylate may be 
substituted for the last-named com- 
bination, but its antiseptic cflfcct is 
far inferior, owing to the absence of 
phenol. 

I#ocal Uses. — In subacute and 
chronic eczema, salicylic acid often 
gives excellent results, more particu- 
larly in the "'rubrum” and squamous 
varieties, or where there is consider- 


able fiasuring, on the dor^ ol the 
hands and in the flexures of the joints. 
An ointment containing 4 to 8 per 
cent, of salicylic acid in either petrola- 
tum, hydrated wool-fat, or zinc-oxide 
ointment should be used in such cases. 
In eczema of the face, in the weeping 
stage, or in not too extensive eiy- 
thematous or pustular eczema, the fol- 
lowing i.s of value: Salicylic a^id, 5 
to 10 grains (0.3 to 0.6 (jtn.) ; pow- 
dered starch and zinc oxide, of each 2 
drams (8 Gm.) ; petrolatum, yi ounce 
(15 Gm.). 

In psoriasis salicylic ointments are 
of value, especially to remove the 
scales. Crocker recommends salicy- 
lates internally in extensive but re- 
cent psoriasis guttata. In pityriasis 
capitis with marked desquamatitm 
Cantrell fr>und useful a weak emul- 
sion of .salicylic acid in water with 
mucilage of acacia. Pityriasis rubra 
also improved under mild salicylic 
ointment.s. and mild cases of ichthyo- 
sis were likewise benefited. Lentigo 
was usually cured by strong salicylic 
applications. Indurated, papular acne 
was greatly improved, and seborrhea 
of the scalp, chest, or nasal oritices 
favorably influenced. .Among the 
other skin conditions in which salicy- 
lic acid has proven of use are erythe- 
ma multiforme, erythema nodosum, 
lupus eiythematosus, and miliaria. 
Erythema following horseback riding, 
or intertrigo, may be relieved with a 
2 per cent, salicylic ointment. 

The itching of urticaria may be 
allayed with a dusting powder com- 
posed of salicylic acid, 1 part; zinc 
oxide, 3 parts, and powdered starch, 
6 part 5 . In dironic urticaria, the in- 
ternal use of 20-gTain (1.3 Gm.) doses 
of sodium salicylate is also recoiti- 
mended. For prarilaB of the vulva 
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fetid anna the following may be used : 
Salicylic acid, white wax, of each 2 
drams (8 Gm.) ; cacao butter, 5 drams 
(20 Gm.) ; oil of nutmeg, dram 
(2c.c.). 

In ordinary ringworm (tinea cir- 
cinata) a solution of 10 grains (0.6 
Gm.) of salicylic acid in ^2 ounce (15 
Gm.) of colhxiion is rapidly curative 
where the condition is not too long 
standing. 

In hyperidrosis of the feet, hands, 
or axilhe, a mixture of equal parts of 
}H)wdered salicylic acid and talc or 
starch will remove (»dor and tend to 
arrest the trouble. 

Where there is a tendency to occlu- 
si()n of the ducts of sweat-glands or 
other follicles, mild salicylic oint- 
ments are of value to prevent or over- 
come blockage. 

For corns, a saturated solution of 
salicylic acid in collodion, the creosote 
salicylic plaster mull nf Unna (6 to 
10 parts of the acid and 1 to 2 parts 
of creosote spread ut)on gutta-percha), 
or the ff)llowing combination, may be 
relied on to produce the desired 
softening. 

R Acidi salkylici gr. x. (0.6 Gm.). 

Old ierehUithhKV rec- 
ti ficati nt.v (0.3 C.C.). 

Acidi acctici f/Iacinlis mij (0.12 c.c.). 

Cocainar hydrochin- 
ridi gr. ij (0.12 Gm,). 

CoUodii tt\c (6 c.c,). 

M. Sig. : Apply locally. 

For removal of warts, similar prep- 
arations are advantageously used. A 
mixture of salicylic acid and lactic 
acid, of each dram (2 Gm.) in 1 
fluidounce (30 c.c.) of flexible collo- 
dion may be applied to the summit 
of the wart with a match-stick night 
and morning for five or six days. 
Soaking the part in water will then 
cause detachment of the slough. If 


any part of the growth remains, the 
treatment may be resumed and con- 
tinued for three clays. This, however, 
i,s not often necessary. 

Soft chancres and venereal sores 
may be dressed with the following 
ointment: Salicylic acid, 20 grains 
(1.3 Gm.) ; alcohol, 45 minims (3 c.c.) ; 
benzoinated lard, 2 ounces (60 Gm.). 
As a dusting powder, 1 part of the 
acid may be mixed with 8 parts of 
powdered starch or chalk. 

A 1 : 1000 solution of salicylic acid 
has been employed as a nasal douche 
in chronic ozena. Tn chronic middle- 
car suppuration Foltz has used with 
satisfaction insufflations of 1 part of 
powdered salicylic acid with 6 parts 
of boric acid. 

Thiersch's solution, a non- toxic 
fluid available for general antiseptic' 
purposes, consists of salicylic acid, 1 
part; boric acid, 6 parts; dissolved in 
water, 500 parts. 

Application of dry powdered sali- 
cylic acid to suppurating and infected 
wounds gives excellent results, caus- 
ing liquefaction and prompt disap- 
pearance of the seal) or slough, leav- 
ing a clean, bright-red, granulating 
surface which heals rapidly. Offen- 
sive odors disappear wn'thin 24 hours. 
It causes no pain or irritation. Doses 
of 3 to 5 gains (0.2 to 0.3 Gm.) in 
milk or bismuth suspension give fa-1 
vorable results in typhoid fever. In 
vitro, 0.2 to 0.5 per cent, of the acid 
inhibits or destroys Shiga’s dysentery 
bacillus, the B. typhosus, staphylo- 
coccus, Streptococcus pyogenes, B, 
diphtheria^, pneumococcus, and B, tet- 
ani. A. Wilson (Brit. Med. Jour., 
Feb. 20, 1915). . 

C. E. DE M. Sajous 

AND 

L. T. i>E M. Sajous, 
Philadelphia. 

SAIJNE INFIMON. See Infu- 
siONs, Saline. 
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SALIVARY GLANDS, DIS- 
EASES OF.— XEROSTOMIA 
(DRY MOUTH) .—Symptoms.— 

Arrest of the salivary or buccal secre- 
tions was first studied by Hutchin- 
son, in 1887. Since then about 40 
cases have been recorded. The 
tongue appears red, devoid of epi- 
thelium, cracked, and absolutely dry. 
The inside of the cheek and the hard 
and soft palates are also dry, and 
the mucous membrane is smooth, 
shining, and pale (Seifert). Diminu- 
tion in the nasal «'ind lachrymal secre- 
tions has also been noted, as well as 
dryness of the skin and crumbling 
or falling out of the teeth. The 
urine is normal. The general health 
and the digestion are unimpaired, 
but swallowing and articulation are 
difficult, owing to the absence of 
moisture. The disease usually reaches 
its greatest intensity rapidly, and 
may ihen remain without change for 
years. It usually persists until the 
patient dies. 

Etiology and Pathology. — Xero- 
stomia is almost always met with in 
women, and about one-balf of the 
cases occur in subjects past 50 
years of age. Tt sometimes follows 
a shock. It is usualh'^ ascribed b) 
defective nerve-function, many pa- 
tients showing distinct evidences of 
nervous disturbance : hysteria, hypo- 
chondria, anuria, etc. In some it ap- 
pears to result from mere arrest of 
function without impairment of the 
general health. In 36 cases studied 
by A. J. Hall the state of the salivary 
glands and ducts was as follows: In 
8 cases the parotids were enlarged, 
either equally or unequally; in 3 
they Avere tender and painful; in 4 
they were not so, and in 1 the gland 
ulcerated through into the mouths In 


5 cases enlargement varied from time 
to time; in 1 of these enlargement 
was most marked at the menstrual 
period. With 1 exception, other 
neighboring salivary glands were 
not enlarged. 

Treatment. — Pilocarpine has been 
used with some success in these 
cases, but the condition usually re- 
curs. Blackman employs the drug in 
to (0.(X)3 to 0.006 Qn.) 

doses, in a gelatin lamella, which 
is placed on the tongue and moistened 
with water. 

PTYALISM.— I Excessive secretion 
of saliva occurs as a symptom of 
rabies, the various forms of stomati- 
tis, especially the mercurial bjrni, 
dentition, various gastric disorders, 
etc. ; hut as an idif>pathic disorder it 
is rarely met Avith. It fs often ob- 
served in neurotic subjects, especially 
children, and usiuilly disappears after 
a few years, when the development 
of the subject has l)ecome equalized. 
It occasumally attends pregnancy 
(q. 7’.), and may occur during men- 
strual periods and various febrile 
disorders, pariiciilarly smallpox. Tlie 
effects of pilocarpine, mercury, iodine, 
copper, aJid other agents in cau.sing 
ptyalism are well known. 

Treatment. — The general health 
requires attention, the idiopathic form 
being in reality a manifestation t)f 
debility. Weak astringent washes, 
or a saturated solution of potassium 
chlorate, may be tried. The galvanic 
current, the positive pole being ap- 
plied in the mouth while the latter is 
full of water, the negative pole being 
placed over the thyroid cartilage, 
may prove of value if used daily. 

SALIVARY CALCULUS,— Sail- 
vary concretions of various sizes 
sometimes form in the parotid gland 
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and its duct, — Stcnson’s, — causing in- 
flammation of the organ, retention of 
saliva, and enlargement of the organ. 
7 he majority of calculi, however, are 
found in Wharton's duct; the duct 
of the maxillary gland. Foreign 
bodies — which, as shown by Desmar- 
tin, frequently enter Wharton's duct 
— often act as nuclei, Klebs and 
Waldeyer contend that masses of 
micro-organisms are the most com- 
mon catises of salivary calculi, the 
phosphates and carbonates of lime, 
magnesia, soda, etc., being deposited 
around them. The stones may be- 
come as large as eggs, and multiple, 
and are occasionally facetted. In 
.some cases the inflammatory phe- 
nomena proceed to abscess-formation, 
and, spontaticou.s rtipture taking 
j)lace, a salivary fistula is formed. 
In the case of Stenson’s duct the 
opening is opposite the second molar 
(»f the upper jaw. \\7iart<*n's duct 
opens beneath the tongue, under the 
frenum. Both openings can be pene- 
trated with a probe, or a fine needle 
may be inserted into the mass and 
its contents thus recognized. , 

Treatment. — It is sometimes pos- 
sible to remove a small calculus 
througli the canal ; but, as a rule, it is 
necessary to thoroughly anesthetize 
the part with cocaine and to remove 
the mass by an incision through the 
oral tissues, 

TUMORS OF THE SALIVARY 
GLANDS. — Cysts. — Cystic dilatation 
of the parotid and maxillary glands 
or of their ducts is occasionally ob- 
served, as a result of a superficial 
inflammatory process or of cicatricial 
stenosis of the orifices. In a case 
noted by Stubenrauch the growth — 
a parotid cyst — was found studded 
With tubercular nodules. Stenson's 


duct may become inflated with air 
thnmgh forcible air-pressure — such 
as that accompanying the playing of 
wind-instruments, glass-blowing, etc. 
— and simulate a cyst. 

In many of tliesc cases it is neces- 
sary to remove the sac wall after 
evacuating the contents by incision. 

Tumors of the Parotid. — Tumors 
of the parotid are often the result 
of implication of the glandular tis- 
sues in neoi>lasm.s of neighboring 
structures. They may arise in the 
gland itself, however. Almost any 
variety of growth, especially ade- 
noma, fibroma, chondroma, myx- 
oma and the malignant varieties — 
sarcoma and carcinoma — ^may be 
encountered. 

The removal of the entire gland 
for large malignant growths necessi- 
tates a grave o])eration, owing to 
the proximity and frequent involve- 
ment of the external carotid, the in- 
ternal jugular vein, and other im- 
portant vascular and nervous struc- 
tures. For this rea.sun, large malig- 
nant neoplasms are removed with 
difficulty and often imperfectly. Ai? 
old and gCK>d rule in such cases is to 
remove movable growths: i.c., those 
which are not firmly fixed to the un- 
derlying tissues. Benign tumors can 
usually be successfully extirpated. 
After the first free incision is made 
the mass should as much as possible 
be removed by the fingers. The 
facial nerve and the temporomaxillary 
are thus less exposed to injury. 

Tumors of the Maxillary Gland. — 
This gland may be the seat of any 
of the forms of tumor met in the 
parotid, but, like it, is often involved 
in growths that develop in the neigh- 
boring structures, espcciall)" carci- 
noma of the inferior maxillary. The 
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mass usually projects beneath the 
jaw. The removal is not as difficult 
as is the case of tumors of the parotid, 
the facial and lingual arteries, which 
are easily tied, and the lingual and 
hypoglossal nerves, which can easily 
he avoided, offering no obstacle to a 
thorough operation. Here, also, how- 
ever, it is always best to use the fin- 
gers to decorticate, as it were, the 
growth after incision of the superficial 
tissues. 

PAROTITIS. — Inflammation of the 
parotid gland. 

Definition. — Parotitis is usually an 
infectious disease (ififectious paro- 
titis), but it may result from injury 
(traumatic parotitis) or from the ex- 
tension of inflammatory or malignant 
processes in adjacent tissues 
tive parotitis). 

TRAUMATIC PAROTITIS.— Inflam- 
mation of the parotid gland may cer- 
tainly result from injuries of suf- 
ficient severity to cause an effusion 
of blood into the gland or the tis- 
sues surrounding it It may also re- 
sult from burns or the application 
of caustics. While micro-organisms 
may take part in the proce.ss, the 
condition is quite different from ui- 
fectious or septic parotitis. Unless 
infected with septic germs, suppura- 
tion is not common. 

INFECTIOUS PAROTITIS. — Two 
forms of parotitis occur as the direct 
re.sult of germ invasion: 1. Mumps; 
epidemic parotitis. 2. Metastatic, symp- 
tomatic, suppurative, or septic parotitis. 

The writers observed 38 cases in 
which extreme swelling and pain in 
one or both parotid glands had fol- 
lowed typhus or relapsing fever at a 
French hospital in Rotimania in 1917. 
The parotitis seemed to be more 
common after typhus, and gangrene 
from arteritis after rclapsthg fever, 


but these complications occurred in 
some of both. They recall that it is 
due to secondary infection, strepto- 
cocci predominating. Bonnet and de 
Nabias (Lyon Chir., Mar.-Apr., 1919). 

1. Mumps, — Mumps is an acute, 
infectious, contagious inflammation 
of one or both parotid glands, or 
other salivary glands, usually occur- 
ring epidemically. Although inflam- 
mation of the parotid glands may I>e 
caused l)y various germs, the disease 
commonly known as mumps gives 
ever>^ indication of being a specific 
disease. A period of incubation, the 
method of invasion, and the definite 
course pursued mark the disease as 
a specific fever. No specific germ, 
however, has as yet Iiecn discovered. 
Several micro-organisms have been 
isolated and held by their discover- 
ers to l)e the causative germ of the 
disease. The last of these at the 
present writing wa.s a micrococcus 
described by Merelli, of Ibsa, to 
w’^hich he gave the name c>f Micrococ- 
cus trac/ctms. The correctness of this 
view has not yet been con finned by 
other observers. 

In 1908 Oranata concluded that the 
vims of mumps may be of the filter- 
able type. However, neither he nor 
Nicolle and Conseil, who injected 
bacteria-free fluid from the parotids 
in cases of human parotitis, repro- 
duced the disease 5ati.sfactorily. 

The writer succeeded in reproduc- 
ing the chief organic lesions of paro- 
titis in animals by means of filtered ex- 
tracts of saliva from human patients. 
The active agent in the infectious 
saliva was found to be neutralized by 
the scrum of an animal that had sur- 
vived the injection of testicular and 
parotid emulsions, while the scrum 
•of a normal animal had no such 
power. Various facts suggested the 
presence ol a mmute fittcrablr 
' Martha 'Wollstein (Jour. 

xxsdii, 3&S, m$h ■ . ' 
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In 5 cases of mumps a Gram posi- 
tive diplococcus was isolated from the 
spinal fluid, the blood, and a lymph 
gland by the writer. The injection of 
the organism into the testicle of a 
rabbit produced severe orchitis in 10 
days. These findings confirm the 
earlier reports of similar organisms 
from cases of mumps, and it appears 
probable that mumps is caused by a 
Gram positive diplococcus and not 
by a filterable virus. R. L. Haden 
(Amer. Jour. Med. Sen, November, 
1919). 

Incubation. — The period of incu- 
bation is exceedingly variable. That 
most commonly observed probably 
lies between 16 and 20 days. It has 
been given by different authorities as 
follows; Flint, 10 to 18 days; Holt, 

17 to 20 days; Ashby and Wright, 
14 to 21 days; Smith, 19 to 21 days; 
Jacobi, 2 ti» 3 weeks; Dukes, 16 
tr> 20 days; Dauchez, 15 days; Ruth, 

18 days; lUmocli, 14 days. 

Symptoms . — Premonitory symp- 
toms are u.sually slight or entirely 
wanting. In rare cases malaise and 
headache precede the actual onset for 
a week. 'J'herc is frequently a period 
of invasion lasting from twelve to 
twenty-four hours, marked by fever- 
ishness, headache, muscular pains, 
anorexia, and perhaps vomiting. In 
very many cases the local symptoms 
are the first to appear. Pain is usu- 
ally the first of these. It is stitch- 
like in character and is located in 
the parotid gland, but radiates into 
the ear. It is increased by pressure 
and b)^ all movements of the jaw. It 
increases in severity and in many 
cases becomes very intense. In other 
cases spontaneous pain is not felt, it 
being developed only upon pressure 
oi;:i^oveinents of the jaw. Rilliet de- 

painful points ; one at 
temporomaxiliary ar^ 


iiculation ; one below the mastoid 
apophysis; the third over the sub- 
maxillary gland. Swelling .soon en- 
sues, and first appears in the depres- 
.sion between the mastoid process and 
the ramus of the jaw, forcing the 
lobe of the ear outward. At first the 
parotid gland alone is involved and 
the sw'elling assumes the character- 
istic triangular shape, the upper 
angle being just in front of the ear. 
As the surrounding tissues become 
involved, the triangular shape is 
lost. The cheeks, side of the neck, 
and regions behind the ear become 
swelled, the swelling in some in- 
stances extending almost to the 
shoulder. The tumefaction in front 
of the ear, however, remains as one 
of the distinctive marks of parotitis. 
The swelled area is often reddened, 
but more commonly the skin is nor- 
mal in color and appearance. Over 
the gland the swelling is elastic to 
the touch, but the surrounding tis- 
sues are usually edematous and have 
a doughy feeling and may even pit on 
pressure. 

The pharynx and tonsils are fre- 
quently involved by the edema, caus- 
ing much discomfort. When the dis- 
ease is unilateral, the head is inclined 
toward the aflfected side. When both 
sides are involved, the head is held 
rigidly upright, as every movement 
causes pain. The appearance is char- 
acteristic and striking, and in ex- 
treme cases the patient becomes al- 
most unrecognizable. 

Both sides are usually affected be- 
fore the attack runs its coarse. They 
may be attacked simultaneously, but 
more frequently the infiammation oc- 
curs upon one side a day or two be- 
fore it appears on the other. Of 228 
cases reported by Holt, both sides 
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were affected in 215. The internal ia and the popular beli<^f that it is an 
sosnetsihes a week or more, but more infallible sig^n of mumps is ctToneous. 

Constitutional symptoms are usU- 


commonly it is not more than three 
days, In unilateral mumps the left 
side is affected more frequently than 
the right. 

The swelling commonly reaches its 
height on the third day; it remains 
stationary for two or three days, and 
then subsides with greater or less 
rapidity. The edema of the sur- 
rounding ti.ssues is the first to dis- 
appear. After the edema has gone 
the gland is sometimes slow to gain 
its normal dimensions. Seven to ten 
days are required for the disease to 
run its course, but the duration of the 
illness depends also upon the interval 
between the involvement of the two 
sides. A patient of my own was con- 
fined to the house almost a month. 
The parotid on the right side was 
attacked a w'eek after that on the left, 
and this was followed by orchitis on 
the eighteenth day. 

The other salivary glands are not 
infrequently involved, and in rare 
cases the submaxillary glands alone 
arc affected. 

The secretion of saliva is usually 
diminished, but occasionally it Ls in- 
creased. This, together with the 
painful swelling of the face, edema of 
the throat, and constitutional symp- 
toms, renders the patient extremely 
wretched. Attempts to examine the 
throat are often futile, the patient 
being scarcely able to open the mouth. 
Me will make no attempt at masti- 
cation and refuse food, owntig to the 
pain during deglutition. These symp- 
toms are especially prominent when 
the tonsils are involved. Even speak- 
ing is then painful. Although the 
swallowing of acids commonly causes 
severe pain, it does not always do so, 


ally not severe. The fever is rarely 
high. The temperature ranges in 
ordinarv cases from 100^ to 102** F» 
(37.8** to 38.9** C. ) . It frequently does 
not go above 101“ F. (38.3*^ C.) at any 
time during the attack, but in severe 
cases it may reach 104“ F. (40” C.) 
or even more. (9thcr symptoms are 
those ciiinmon to all febrile condi- 
tions, When the swelling is extreme, 
prcs.siirc ujMUi the vessels of the neck 
mav cause liearlache and marked 
cerebral disturbance. Delirium is 
snmetiuK's due lo this cause. The 
>everit}‘ of li)e disease varies greatly 
in different epidemics, in some the 
children are but slightly ill; in others 
they are quite seriously when the 
disease i.s at its height, and arc left 
weak and anemic. 

The bh>o(l in tnunips sh*>ws defi- 
nite changes in the. corpuscular con- 
tent consistin^j^ (a) in a in- 

crease it> the total number of leuro- 
C 3 'les, ami (/;> iti a lymphocytosis 
which is both relative and absf>lute. 
The lymphocytosis is present on the 
first day of the disease and persists 
for at least fourteen days. The ru*- 
currence of orchitis iloes not invari- 
ably alter the hlood-picture. The 
blood .chiin^^es are of distinct diag- 
nostic value in differentiating mumps 
from other inflammattiry swellings 
of the parotid or subniax illary sali- 
vary glands and from cases of 
lymphadenitis, A lymphocytosis of 
the cerebrospinal fluid occurs when 
tnunips is complicated by meningitis 
or by lesions affecting the cranial 
nerves. It has, however, also been 
found in cases of mumps which have 
presented no clear clinical symptoms 
of any organic le.sion of the nervous 
system. From a consideration of the 
blood and cerebrospinal fluid, one is 
justified in assuming that the virus 
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o£ mtmps exdtes an inflammatory 
r^ct»on> tjie characteristic feature of 
which is flL great aggregation of 
lymphocytes. A. Fetling (lancet, 
July 12, 1913). 

Diagnosis. — ^The rapid onset and 
almost equally rapid subsidence of 
the glandular enlargement is a most 
characteristic feature of mumps. 
This, together with the location of 
the tumor and its peculiar shape and 
large size, distinguishes it from 
acute enlargement of the lymphatic 
nodes, as well as chronic malignant 
growths. The location of the tumor 
is usually sufficient to distinguish it 
from the cervical swellings of scarlet 
fever and diphtheria, but examina- 
tion of the throat should always be 
made in cases in which there is the 
sliglitost doubt. 

Etiology. — Althougli mumps is 
spread Iw contagion, susceptibility is 
pr<»bably less than to any of the 
other contagions diseases. Close 
contact is usually necessary. The 
disease is rarely carried from one 
I>erson to another by a third, but that 
is known to have occurred. The dis- 
ease is rare under 4 years and very 
few cases in infants have ever been 
reported, it is rare in adult life and 
.still more so in old age. It is most 
common between the ages of 5 
and 14. 

The exact period of infection is 
doubtful. Contagion is possible from 
the first .symptoms or even before the 
swelling of the glands has appeared. 
The power of infection seems to con- 
tinue in some cases for several days 
after the first symptoms have disap- 
peared, Lsolation, to be effective, 
must be continued for at least a week 
after the swelling has entirely sub- 
sided, or nearly three weeks from the 
first symptoms. 


Epidemics of mumps occur mpre 
commonly in the fall and spring than 
at any other season. They vary 
greatly in frequency of occurrence 
and the extent of territory involved^ 
occurring in some localities almost 
annually and in others only at inter- 
vals of many years. The infective 
power of the disease varies decidedly 
in different epidemics. Epidemics of 
measles and mumps are frequently 
associated. 

Recurrence of mumps is uncom- 
mon, but is not unknown, as iny own 
personal experience has positively 
demonstrated. 

Pathology. — Opportunity for post- 
mortem study of parotitis is so rare 
that its pathology is not yet fully un- 
derstood. So far as known, patho- 
logical changes are confined to the 
salivary glands. Infection probably 
takes place through the salivary 
ducts, the gland-.substance being first 
involved. The periglandular tissue 
is involved secondarily. In tho.se 
cases in which pathological exami- 
nations have been made, the salivary 
ducts have been found to be occluded 
by swelling and inflammation of 
their w^alls. The gland itself is 
hyperemic and edematous. Suppu- 
ration is rare and probably does not 
occur in simple parotitis. Its occa- 
sional occurrence is probabl}'^ due to 
pyogenic bacteria which have found 
admission with the specific germs. 

Complications and Sequels. 
— Among young children complica- 
tions are rare. Suppuration occurs in 
about 1 per cent, of the cases, accord- 
ing to Holt, and is usually due to 
some accidental infection by pyogenic 
germs. Deafness, due not to otitis 
media, but to disease of the aitditory 
nerve, has been reported in a very 
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few cases. It is usually unilateral 
and permanent. Facial paralysis, 
multiple neuritis, and other nervous 
•disorders also occur in very rare in- 
stances. and nephritis is not unknown 
as a seijuel, Aleninj^itis and ocular 
complications have also been ob- 
served. Pancreatitis with ci)i{^astric 
and \ tnnitin^ and i^lycosuria are not 
uncommon complications. 

The writer has seen many cases 
of epigastric pain with vomiting in 
the last stages of mumps. Out of 20 
cases in one school, 10 followed this 
course, and all showed tenderness to 
pressure over the pancreas. Fox re- 
ports a similar case: On the fifth day 
of mumps a boy developed fever, 
epigastric pain, and vomiting, and a 
deep-seated swelling was felt in the 
epigastric region. There was no 
sugar in the urine, and the boy re- 
covered, (.‘ecil Reynolds (Brit. Med, 
Jour., ii, 352. 1910). ’ 

Pancreatitis may be one or the sole 
manifestation of the acute infection 
called epi<lemic parotitis. The pain 
and protrusion of the stomach region 
which some writers have explained 
a.s acute mumps pancreatitis may 
have been merely an acute gastritis 
as a manifestation of the infectious 
process. L. Cheinisse (Sernaine med., 
Feh. 21, 1912). 

In the pancreatitis of mumps, pain 
i.s the most noteworthy symptom; 
tenderness in the region may persist 
after other symptoms have disap- 
peared. Constipation, followed by a 
colliquative diarrhea, is common, 
f'’ever, cpistaxis, profuse sweating, 
irregular pulse, and the facies of 
grippe are also noted. Jaundice may 
supervene. I'he diagnosis, in view 
of the very obvious mumps, is there- 
fore not difficult. The prognosis is 
favorable, Raymond (Paris med., 
Aug. 3, 1912). 

A most peculiar but characteriaftic 
complication is orchitis. It is most 
common in adolescents and adults 


and is extremely rare ia children. 
Among 230 cases of mumps Killiet 
and Ilarthe/. saw but 10 cases of 
orchitis, only 1 being under 12 years. 
Its frequency undoubtedly varies 
in different epidemics. The disease 
is a true orchitis, hut epididymitis 
in rare cases occurs cither alone or 
complicating the orchitis. The dis- 
ease is, as a rule, unilateral, and oc- 
curs usually between the eighth and 
sixteenth day of the mumps. A cliill 
at the onset is not unciininiun, arul 
more or less fever is an accompani- 
ment. The acute syni[)toms increase 
somewhat slowly during a }>erio<l of 
three to six days, when they siibsirle 
and the swelling rai)idh" diminishes. 
So rapid, in fact, is the return to nor- 
mal conditions that it i.s clear that 
the inflammation does not go beyond 
the stage of serums exudation. In bi- 
lateral orchitis one side [)rece(les the 
other, as a rule, by one or two days. 
In many cases, as the orchitis de- 
velops the parotitis subsides, which 
has given rise to the the»>ry of me- 
tastasis, 

Tlie writer has had 7 cases of par- 
tial or complete (so complete that not 
a vestige of prostaiic tissue could he 
made out) atrophy oi the prostate, 
in which an antecedent parotiditis 
seemed to be the sole etiological fac- 
tor; in some of these cases (5) the 
atrophy was accompanied hy atrophy 
of the te.sticles; in 2 the testicles 
seemed to he unaffected. W. J. Rob- 
inson (Letter to the N. Y. Med. Jour., 
Mar. 6, 1915). 

In a series of 115 cases, cptdid 3 "- 
mitis was met by the writer in 20 in- 
stances, in 18 of which it was inde- 
pendent of orchitis. It began about 
the sixth day of the disease and lasted 
fifteen to twenty days. In half the 
cases it was accompanied by distinct 
swelling of the organ, which in the 
remaining instances was merely ten- 
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der. Inflammation of the vas defer- 
ens was noted in 40 cases, generally 
independently of epididymitis or or- 
chitis. It began on the second or 
third day of the disease, and was bi- 
lateral in 26 cases. Twenty-three 
cases showed prostatitis. Enlarge- 
ment of the lymph-nodes of Scarpa’s 
triangle was met with in 10 cases, and 
of those of the iliac chain in 6 cases. 
Swelling of the tonsils took place in 
40 cases. Diarrhea was noted for two 
or three days in 60 cases. In 2 cases 
appendicitis suddenly developed on 
the tenth day; recovery in two weeks 
look place in liolh instances under 
rest, dieting, and hical application oi 
ice. Ranunui and Gon!)ert ( Presse 
med., Mar. 25, 1915). 

In females inflammation of the 
breast or ovaries (»ccurs hi very rare 
instances. Tlie mimber of well- 
authenticated cases nf this complica- 
tion, it must ])e said, is very small. 
Tnvoh ement of the thyroid f^land and 
of the lymjihalic nudes ha,s been 
o]>served. 

Prognosis. — Mumiis is rarely a 
serious disease. Jt usually runs an 
nnevenlfiil course, and under 12 
years conij)licatir»ns are rare. In 
children of tlic so-called scrofulous 
type resolution is sometimes slow 
and imi>erfect. Amotig 24,635 cases 
occurring in the army during the 
Civil War there were 39 deaths: a 
mortality so high as to lead to 
doubt regarding the accuracy of the 
statistics. 

Epidemic parotitis w'as never en- 
countered in Greenland until the in- 
fection was brought in 1913 by a ship 
from Denmark, and of the 2425 in- 
dividuals in the district, about 15(K) 
contracted the disease. In the 
writer’s special district, 191 of the 
285 individuals were affected, that is, 
66 per cent, of the men and 68 per 
cent, of the women. No infant under 
2 was affected; 18 per cent, of the 


male patients developed orchitis and 
5.3 per cent, of the women had mas- 
titis; that is. about half of the women 
w'ho were nursing infants at the time. 
Bertel sen (Ugeskrift for Laeger, Dec. 
9, 1915). 

Treatment. — Cases of ordinary 
severity require but little medicali<jn. 
A mild antiseptic mouth-wash should 
1)0 given with a view of preventing 
infection by pyog^criic bacteria. 'Die 
diet should be liquid and the cliild 
should be kept in bed if there is fever. 
Warm camphorated oil is the most 
soothing application that can be used 
h ically. 

W hen there is considerable tension 
or throbbing, the ice-bag sometimes 
gives more relief than warm appli- 
cations. fn general terms, the treat- 
ment is the same as ioir cuher febrile 
conditions. 

Buccal antisepsi.s, according 
Martin, diminishes the chances (jf 
testicular complications in parotitis. 
A 4 per cent, solution of boric acid 
(very hot), thymol, or carbolic acid 
should be employed as a gargle, and 
pilocarpine subcutaneouslj' in doses 
of Vi\ grain (0.01 Gm.) once daily, to 
diminish the pain and low^er the tem- 
perature in cases of orchitis. 

The following ointment i.s recom- 
mended by Tranchet: — 

B IchihyoU 

Iodide of lead, of 
each 45 gr. (3 Gm. ). 

Chloride of Ammo- 
mum 30 gr. (2 Gm.). 

Lard 1 oz. (31 Gm. ). 

This ointment is to be applied to 
the swelled parts three times a day. 
In some instances vaseHii may bo 
used in place of the lard, and some- 
times belladonna may be added with 
advantage. 

Where fever and severe pain are 
pre.sent, sodium salicylate is effective. 
It should be combined with an 
alkali: — 
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H Sadii saiicylat., r- \ 

Sodii bicarb. aa gr. v (0.3 Om.}. 

licuzosulphinid C|. s. 

Aqu<r q. s. ad i$ss (15 c c.). 

Sig.: Kvxry two or four hours. 

Stark (Practitioner, Mar.. 1911). 
The ax)i>lication every morning of 
pure tincture of iodine to the pharynx 
and buccal mucous membrane, with 
special attention to the gingival fold 
and opening of Steno’s duct, is recom- 
mended as a prophylactic by the 
writer from exi)erie«ce in military 
barracks. A tablet of potassium 
chlorate should also be kept con- 
stantly in the mouth. Petrilli (PoH- 
clinico, June 1, 1913). 

The writer tried convalescent 
serum in several cases, using 5 c.c. 
for both subcutaneous and intraven- 
ous injections. Very little reaction, 
lessening of pain, and earlier .sub- 
sidence of .swelling and of tempera- 
ture were noted. Gradwohl (U. S. 
Naval Med. Bull., Gel., 1919). 

2. Metastatic or Symptomatic Par- 
otitis. — 'riiis is an int1aniniati<»n of the 
parotid occtirrin^^ as a result of 

Semitic infection throuj^h the l,)Iood or 
through the buccal secretions, in the 
course of various affections, and often 
(nding in ulceration, ft may be 
acute or chronic. 1 1 is oftenest met 
with in typhoid, typhus, and scarlet 
fe\crs. cliolera. dysentery, pi, ague, 
pyemia, pneumonia, influenza, puer- 
peral fever, erysipelas, and other in- 
fectious disorders. It may result, 
also, from p<)isoning by mercun% 
lead, and the iodides. Inflammation 
of the testicles is another cause, espe- 
cially when the process is gonorrheal. 
Injuries of the alimentary canal and 
of the testicle or pelvic organs may 
also give rise to it. Parotitis may 
follow abdominal operations, espe- 
cially ovariotomy, hysterectomy, and 
laparotomy for peritonitis. It has 
also been obser\'ed in cases of neu- 
ritis, facial paralysis, and diabetes. 


Symptoms. — When acute the gland 
rapidly swells. The temperature 
rises to 103" or 1(M" F. (3Q.4" or 
40" C), The whole face becomes 
enlarged, when both glands are in- 
volved, and the lids edematous. The 
pain is sometimes very severe, owing 
to the tense capsule with which the 
gland is surrounded. Pus-formation 
promptly follows in the majority of 
cases, and the pus may burrow in 
various directions, — the auditory me- 
atus, the thoracic cellular tissue, the 
retrophaTymgeal ti.ssiies, the maxillary 
joints, etc., — and cause serious lesions 
if not promptly evacuated by incision. 

Parotitis was cncoimterecl by th«? 
writer in 16 of the 760 case.s of ly- 
phoitl fever in his .service. Several 
of the men died. The typhoid w'as 
always unusually severe iti the.se 
parotiti.s ca.se.s. Cahanescu (Wiener 
klin. Woch., May 27, 1915). 

Case of suppurative parotiditis fol- 
lowing pneumonia in a hoy of 3 >\'ars. 
Five days later the temperature, 
which had been in the neighborhood 
of 99.5“ F. (37.5“ C), reached 104“ F. 
(40® C. ). No signs in the chest were 
demonstrable, but on the following 
day a hard, tender swelling apxveared 
in the right parotid region. Three 
days later a deep incision below the 
right e.ir reached an abscess and a 
small amount of pus was removed. 
The .smear showed pneumococci and 
a few staphylococci. The tempera- 
ture fell and the recovery was un- 
eventful. J. P. Parkinson (Brit. Jour, 
of Children’s Dis., May. 1915). 

In the chronic form — which may 
result from mumps, neighboring in- 
flammatory processes, syphilis, the 
excessive use of tJ^ercur>^ etc. — the 
gland i.s also enlarged, but less pain- 
ful, and may remain so several years. 

Pathology. — ^The process is a sup- 
purative one. The pus may dis- 
charge through the cheek or through 
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the external auditory meatus, and 
more rarely into the mouth, esopha- 
gus, or anterior mediastinum. The 
abscess may be confined to- the paro- 
tid gland and its immediate surround- 
ing tissues or it may be so large as 
to involve the muscles and other soft 
tissues, and even the periosteum of 
the bones. The middle ear is not in- 
frequently involved, as well as the 
central meninges. Thrombosis of 
the jugular and other veins some- 
times leads to septicemia. In rare 
instances the process terminates in 
gangrene. 

Prognosis. — The result depends 
largely upon the condition of the pa- 
tient at the time of the onset of the 
parotitis. If much reduced by the 
primar}" disease, the complication 
often precipitates a fatal result, Tf 
it occurs during convalescence and 
the patient is not already reduced, a 
favorable result may be expected. In 
other words, suppurative parotitis in 
itself is not usually fatal. Induration 
and enlargement of the glands is a 
common result. 

Treatment. — I'y introducing a probe 
into Stenson*s duct at the first ap- 
pearance of swelling, and making 
pressure from the outside, a small 
fiuantity of pus may sometimes be 
evacuated and general .suppuration 
prevented. Tf this fails, poultices 
should be applied to hasten suppu- 
ration. An incision should be made, 
with antiseptic precautions, as soon 
as fluctuation can be detected. The 
treatment throughout should be that 
appropriate for any acute abscess. 

Floyd M. Crand.xll, 

New York, 

AND 

H, Brooker Mtlls, 

Philadelphia. 


SALOL. See Salicylic Acid. 
SALOPHEN- (acctyl- 

pararnido-phenol .salicylate) contains 50.9 
per cent, salicylic acid. It occurs in fine, 
white, odorless and tasteless scales; solu- 
ble in alcohol, ether, alkalies, and hot 
water, and nearly iusoluhle in cold water. 
It is not ofiicial. 

Salophen was introduced as a substi- 
tute for salicylic acid and salol by P. 
Guttmiinn (Bcrl. klin. Woch., No. 52. 
*91), It is said to he less poisonous th;in 
salol or salicylic acid, because the phenol 
of the latter remedies is replaced by an 
innocuou.s compound of phenol. 

DOSE AND PHYSIOLOGICAL AC- 
TION. — Salophen, like salol, seems to 
suffer no action until it rcache.s the in- 
testines, when the pancreatic juice splits 
it up into its component parts, salicylic 
acid and acetyl-paramido-phcnol. As the 
latter appears innocuous, the further ac- 
tion of salophen is that of its contained 
salicylic acid. It has, however, certain 
advantages over the latter in that it is 
unirritating and tasteless and is not de- 
pressing. It may he given for consider- 
able periods of time without causing 
nausea, anorexia, tinnitus, or other un- 
pleasant symptoms. It v>osscsses antisep- 
tic, antipyretic, and analgesic propertif's, 
and is given in doses of from 5 to 15 
grains (0.3 to 1 Gm.). The maximum single 
dose is given as 20 grains (1.3 Gm.); not 
more than 90 grains (6 Gm.) should he 
given during the twenty-four hours. 

THERAPEUTICS. — The therapeutics 
of this remedy are the same as those 
of salol and salicylic acid. It is given in 
the same cases, and in similar doses, and 
is generalb^ to be preferred to either of 
them, for the reasons given above. It is 
well suited, also, for use in diseases of 
children. 

Salophen has a most favorable influ- 
ence upon psoriasis, used in 10 per cent, 
ointment. 

Salophen exerts an incontestable action 
upon acute and subacute rheumatism, 
but its effects arc Ic.ss constant than those 
of salicylic acid or sodium salicylate. 
In chronic and blennorrhagic rheumatism 
it has not shown itself superior to other 
drugs. 
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SANGUINAKIA. 


In chronic articular rheumatism it is 
no more useful than the above-mentioned 
drugs. It is an excellent antincuralgic 
and analgesic in cephalalgia^ migraine, 
odontalgia; facial, trifacial, and intercos- 
tal neuralgia; and in tlie nervous form 
of influenza. It produces good results in 
chorea. It acts well in various skin af- 
fections which are accompanied with itch- 
ing: prurigo, urticaria, pruritus of dia- 
betes, eczema, and psoriasis. 

SALPINGITIS. See ( ) VARIES AND 
I'ALLon.xN TrRES, Diseases of. 

SALT. See SoDtuM. 
SALVARSAN Sec Dioxydiami- 

DOAKSKNIUIENZOL. 

SANDALWOOD AND OIL 
OF SANDALWOOD. -Sandalwood 

<rcd saunders; sainaUini rubruni. V. S. I\) 
is the wood of lUcrocarf>us satftalinus (nat. 
Old., Leguminosa*). It occurs in the form 
of raspings, chips, nr splinters. It con- 
tains a red coloring matter of a resinous 
character, known as santalic acid, or san- 
talin, which <»ccurs in fine red, odorless, 
and tasteless needles: soluble in alcohol, 
ether, in concetitrate<l sulphuric acid, and 
in alkalies, but insoluble in water. It is 
u.sed in pbanriacy for imparting a red 
color to alcoholic solutions and tinctures. 
It is the coloring principle of the com- 
pound spirit tor tincture) of lavender. It 
has no medicinal properties. 

Oil of sandalwood (<>il of santal; cjlcurn 
saiitali, U. S. P.) is a volatile oil distilled 
from the vvoc»d of Santaluw album (nat. 
ftrd., Saiitalace.T), indigenous to India. 
Last Indian sandalw'ood oil h a rather 
viscid, yellow'i.sh, or pale-straw?^ liquid, hav- 
ing an unplea.sant, re.sinous, har.sh taste, 
and a faint Imt persistent aromatic odor. 
The chief constituent is an alcohol known 
as santalol. 

PHYSIOLOGICAL ACTION AND 
dose, — O il of sandalwood is a stimulant 
in small doses, and an irritant in large 
closes, to the various mucous membranes, 
it checks the secretif»ns of the mucous 
membranes and causes dryness c»f the 
throat and thirst. S, RtLsenberg has 
noticed, after doses 60 drops a day, 
irritation of the artmentary canal, burning 


in the urethra during micturition, and an 
eruption of .small red prominences upon 
the entire surface of the body, involving 
even the conjunctivae. Large doses may 
produce considerable lumbar pain. 

Its general systemic action is unknowm. 
It is apparently more stimulating than oil 
of eucalyptus, and rather less than terc- 
beiie. It is eliminated by the urinary and 
rc.Kpiratory mucous nicm1)ranes; the odor 
is sometimes perceptible in the perspira- 
tion. Unlike copaiba, it causes no cuta- 
neous eruptions, and is less likely to pro- 
duce ga.stric or iiite.stinal disturbance. 
Absori>tion and elimination are very 
rapid; it may be deterted by its odor in 
the urine half an h*.)ur after its ingestion. 
It may be given in doses of from 5 to 30 
minims (0.3 t<» 2 c.e,), in cap.snlcs or dis- 
s« lived in alcohol and flavored with cin 
nanion, in enuilsion, or on sugar. 

THERAPEUTICS.— Oil of sandaKvood 
i.s an efficient remedy in asthma, chronic 
bronchitis, in the later stage of acute bron- 
chiti^, and in the subacute or chronic, stage 
of gonorrhea. If is also u.scd a,'- an in- 
gredient of tien'umes. It has also Ix-en 
used in cystitis, but care should be taken 
to large doses, and thereby the 

urethral scalding pain they cause. 

SANGUINARIA. •— Sangninaria, or 

blood-root, i.s tin* rhi/oine of Stuif/uinuf U 
fumdeusi.K (lam., J*ai>averaceaT, a native of 
ea.siern and central North America. San- 
guinaria contains citric and malic acids, 
red re.sin, and starch, but its important 
constituents are it-s alkaloids, at least 
five in number, of wdiich sanguinarinc 
and cbelerytbrinc are the most important. 

PREPARATIONS AND DOSES.— 
Sanc/uiftaria, U. S. P. (sanguinaria, or 
blond-root). Dose, 1 to S grains (0,06 to 
0.30 Gm.). 

Tinctura sanguinaria', U. S. P. (tincture 
of sanguinaria). Dose, 10 to 40 minims 
(0.60 to 2.60 C.C.). 

Sanguinarinc (alkaloid). Dose, Me to 
grain (0.004 to 0.1X)8 Gm.). 
Fluidexlractum sanguinari®, N. F. (fluid- 
extract of sanguinaria). Dose, I to 5 
minims (0.06 to 0.30 c.c.). 

SyrupuR sanguinarkc, N. F. (synip of 
sanguinaria). Dose., 30 minims (2 c.c.), 
representing 6 grains (0.4 Gm.) of san- 
guinaria. 
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Syrupus pini strobi comp., N. F. (com- 
pound syrup of wfiite pine). Dose, 2 
fluidrams (8 c.c.), representing 5 grains 
(0.3 Gm.) each of white-pine bark and 
wild-cherry bark, together with small 
quantities of aralia, populus, sanguinaria, 
sassafras, cudbear, glycerin, alcohol, and 
a little chloroform. 

PHYSIOLOGICAL ACTION.— The 

powder inhaled causes violent sneezing 
and free secretion of mucus. It is feebly 
escharotic. The taste is harsh and bitter. 
In small doses sanguinaria produces a 
sense of warmth in the stomach and stim- 
ulates the secretions. Moderate doses 
j)roduce nausea and depression of the cir- 
culation. In large doses it causes inflam- 
mation of the .stomach with inletjsc burn- 
ing, thirst, vomiting, dimness of vision, 
dilatation of the pupils, vertigo, great pros- 
tration and muscular relaxation, cold and 
clammy skin, and collapse. After a pre- 
liminary increase of arterial tension the 
heart action becomes depressed. The 
spinal reflexes arc reduced and the spinal 
centers paralyzed. Death is often pre- 
ceded by convulsions either of spinal 
origin or from carbonic acid poisoning 
due to failure of respiration. 

TREATMENT OF POISONING.— 
7' he stomach and bowels should be 
washed out with warm water. The dif- 
fusible stimulants should he administered. 
Digit alb, amyl nitrite and strychnine 
hypodermically are eflicient, with mor- 
phine and atropine, if necessary, to relieve 
pain or severe nausea. The patient should 
he kept warm. 

THERAPEUTIC ACTION,— Sangui- 
naria is chiefly used as a stimulating 
expectorant in subacute and chronic 
bronchitb. 

SANTONICA AND SAN- 
TONIN. — Santonica (Levant or German 
worm.seed) is the unexpanded flower- 
heads of Artemisia pauciflora (fam., Com- 
positie), a native of Turkestan and the 
surrounding countries. It contains about 
1 per cent, of volatile oil, 1K> to 3 per 
cent, of santonin and a variable amount 
of artemisin. Since the isolation of san- 
tonin from santonica, the use of the crude 
drug has been abandoned. 

Santonin occurs in faintly acid, shining. 


colorless, flattened, rhombic prismatic 
crystals, odorless, and at first nearly 
tasteless, but with a bitter after-taste. It 
is permanent in the air, Imt turns yel- 
low on exposure to light. It is soluble 
in alkalies and most volatile oils, in 5300 
parts of cold water, 250 parts of boiling 
water, 34 part.s of alcohol, 78 parts of 
ether, and in 2.5 parts of chloroform, and 
nearly insoluble in glycerin. Colored 
santonin is an unreliable remed 3 ^ 

PREPARATIONS AND DOSES.— 
Santoninum, U. S. P. (santonin). Dose, 
1 to 4 grains (0.06 to 0.25 Gm.) for an 
adult, J4 to Yz grain (0.015 to 0.03 Gm.) 
for a child. 

Santonica, U. S. P. VIII (santonica). 
Dose, 10 to 40 grains (0.60 to 2.60 Gm.). 

Trochisci santonini, N. F. (troches of 
santonin, w^orm lozenges), each contain- 
ioR Y grain (0.03 (jm.) santonin. Dose, 1 
to 4 troches. 

Trochisci santonini compositi, N. F., con- 
taining santonin and calomel, of each, Y 
grain (0.03 Gm.). 

Sodium santoninate, ofllcial in the U. S. 
Pharmacopceia of 1880, is a \ ^ry soluble 
salt, a fact w^hich forbids its use and that 
of other santoninates, since the object of 
using this remedy is to act locally upon 
the parasites. When given for other pur- 
poses than as a vermifuge the dose is 5 
to 10 grains (0.30 to 0.65 Gm.). 

PHYSIOLOGICAL ACTION. — San- 
tonin is decomposed in the blood, disturb- 
ing the nutrition of the cerebral centers, 
and producing xanthopsia or chroinatopsia. 
a condition w^here objects appear yellow, 
red, green, or blue, either by staining the 
humors of the eye or hj' its action upon 
the retina and perceptive centers; the 
urine is stained a greenish-yellow, or, if 
alkaline, a reddish-purple color, due to 
xanthopsin, a derivative of santonin. 
Elimination is by the kidneys, is slow, 
taking about two days for the removal 
of an ordinary dose. There is an in- 
creased flow of urine and more frequent 
micturition. 

POISONING BY SANTONIN.— This 

often occurs by children eating freely of 
worm lozenges, or from susceptibility to 
its action. Toxic doses produce alarm- 
ing symptoms— muscular tremors, vertigo, 
cold sweats, mydriasis, stupor and cpi- 
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feptiform convulsions. Death occurs from 
respiratory failure, A case of urticaria 
occurred after a 3-g-rain dose to a child» 
and a general morbilloid eruption and in- 
tense punctiforin rash on the buccal and 
faucial mucous membranes after a S-grain 
dose taken by an adult. 

Treatment of Santonin Poisoning. — The 
treatment consists of the use of diffusible 
stimulants, hot baths, demulcent drinks, 
belladonna and strychnine, with inhala- 
tions of ether to contrtil the convulsions. 

THERAPEUTIC USES.-~Thc most 
impfjrtaiit use of santonin is that of a 
vermifuge to expel the roundworm (As-- 
caris himbricoidcs or the Oxyurls ver- 
micularis (thread- or seat- worm) from 
the intestines. It has no effect upon the 
tapeworm. In persistent incontinence of 
urine santonin has been eflicient when all 
other remedies have failed. It is often 
useful when the optic nerve is diseased, 
to restore the activity of vision, and in 
some cases of color blindness. 

As an anthelmintic santonin should be 
administered on an empty .stomach. 
Whitla and Demme combine santonin wdth 
castor oil, but in aggravated cases the lat- 
ter preferred to give it in a .slightly 
sw^eetened oleaginous solution, ^2 grain 
(0.03 Gm.) to 1 ounce (30 c.c.) of olive 
oil. A previous saline purgative (mag- 
nesia or rhubarb and magnesia) removes 
the mucus in which worms breed. The 
dose of santonin, given at night, should be 
followed by a saline purgative in the 
morning, preferably before breakfast. 

Santonin has been recommended by 
Whitehead, of Manchester, in amenor- 
rhea, especially w'hen due to chloranemia. 
He gives a lO-grain (0.6 Gm.) dc^sc on 
two succe.ssive nights. Cadogan Master- 
man has found this method useful in 
severe uterine colic arising from suppres- 
sion of the menses. 

SAPREMIA. See Woukds, Septic. 
SARCOMA. See Cancer. 

SARSAPARILLA.— Sarsaparilla is 

the dried root of Smilax medica, Smilax 
ornata, Smihx papyrace(p, Smilax offidmlis 
(fam., Liliacese), and other varieties of 
smilax indigenous to central America, 
Mexico, Brazil, Honduras^ and other trop- 


ical and subtropical American countries. 
The roots are without odor and have a 
mucilaginous, bitter and acrid taste. Sar- 
saparilla contain.^ about 3 per cent, of 
saponin-like substance (separable into 3 
glucosides), up to IS i>er cent, of starch, 
a little resin, volatile oil, pectin, calcium 
oxalate, etc. The glucosides arc the im- 
portant constituents, sarsasaponin, paril- 
lin, and smilasaponin, the last two being 
knowm as smilacin. 

PREPARATIONS AND DOSES.— 

Sarsaparilla, IT. S. P. (.sarsaparilla root). 

Pluidcxlractum sarsaparilUc, lb S. V. 
(fluidextract .sarsaparilla). Dr).sc, VS to 
1 dram (2 to 4‘ c.c.). 

Fluidcxtractum sarsaparilhc roniposiiU7tt. 
U. S. P. (compound fluidextract of sarsa- 
parilla), containing sarsaparilla, 15 parts; 
licorice, 12 parts; sa.ssafras bark, If) pans; 
mezereum, 3 glycerin, 10 parts; 

and diluted alcohol to make 1(X) parts. 
Do.se, 1/2 to 1 dram (2 to 4 c.c.), 

Syrupus sarsaparillac compositus, U. S. P. 
(compound syrup of sarsaparilla), c<i?i- 
taining fluidextract of sarsai>arilla (20 
per cent,), fluidextracts of licorice and 
senna (of cacb 1.5 per cent.), au«I oils 
of anise, gaultheria, and sassafras (of each 
0.02 per cent.). Dose, 1 to 4 drams 
(4 to 16 C.C.). 

THERAPEUTIC USES.- Sarsaparilla 
is probably inert, or nearly .so, in tin: 
dose usually given, though moderate doses 
apparently aid digestion and improve the 
appetite. Its chief value is as a pleasant 
vehicle for disguising the taste of the 
iodide.s and of the mercurial .salts. While 
there is no evidence of a curative action 
of sarssaparilla by itself in syphilis, a tem- 
porary recourse to the remedy has been 
considered useful, cispecially in debilitated 
patients in whom mercury and the 
iodides have seemingly lost their bene 
ficial action or have been imprt^perly ad- 
ministered, Phillips recommends this 
remedy in chronic lung affections wdth 
much wa.sting; in chronic rheumatism 
and cutaneous disorders with venereal 
taint. Sir Astley Cooper advise.s its use 
in the cachexia caused by chronic sup- 
tiuration* in chronic abscesses, ulcers, and 
bone disease. Zittmann’s decoction (a de- 
coction of sarsaparilla, calomel, cinnabar, 
alum, senna, licorice, anise-seed and fen- 
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nel) is much used by the German 
physicians in chronic rheumatism, syphilis, 
and scrofula. In domestic medicine sar- 
saparilla has been a favorite blood 
purifier. 

SCABIES.— definition.— An in- 
flammatory contagious disease of the 
skin, due to the presence of the /Icarus 
scabiei and attended by severe pruritus. 

SYMPTOMS. — The eruption produced 
by the Acarus scabiei consists of scattered 
vesicles and papules, which are usually 
located between the lingers and on the 
flexor side of the wrists and elbovrs. 
The axilUe, in(»ns veneris, a])doinen and 
buttocks, the penis, the maiiirme, and in 
children the legs and feet are the points 
of predilection next in order. The bur- 
rows of the parasite resemble scratches, 
which, upon close examination, may be 
seen to be headed. The Arams may 
readily he extracted from its burrow with 
the tij) of a needle for microscopic cx- 
aniinatuni. The eruption is attended by 
severe itching, which is especially marked 
at niglit. The scratching to which the 
patient, subjects the part greatly increases 
the local irritation. The eruption may 
become pustular or complicated by other 
dermatoses ^eczema, urticaria, etc.), and 
present various characteristics due to the 
accumulation of epidermic detritus^ dead 
acari, etc., or accutnulaied crusts. The 
hairs of the limbs aflfecte.d are often shed, 
and the nails may become hypertrophied. 
Schamberg and Siricklcr found that of 
forty-seven cases of scabies, over 80 per 
cent, showed 5 or more per cent, of 
eosinophilcs; the maximum was 19 per 
cent., and the average 7 per cent, fthc 
normal maximum is 4 per cent.). The 
incubation period extends from two days 
to a week. Occasionally the itching is 
absent — apruriginous scabies. During a 
general illness scabies is apt to disappear 
o.’’ improve; but the disease reappears as 
soon as convalescence is established. 

ETIOLOGY. — The Acarus scabiei is about 
one-quarter millimeter long, and resem- 
bles an eight-footed turtle in general out- 
line; the males live under the skin or epi- 
dermic scales, the females under the 
epidermis in the burrows, where they de- 
posit their eggs. Acarus does not inhabit 


the prickly layer, but the undermost part 
of the middle layer of the epidermis. The 
eczema of scabies is not caused by 
scratching, but by irritating substances 
given off by the Acarus, according to 
Torok. 

While the female mite is visible to the 
naked eye, the male is much smaller. 
Females are mctr? numerous than males, 
and when fecundated penetrate into the 
cpiderm, making a burrow in which they 
deposit their ova, frcmi 6 or 9 up to 30 in 
number. The mile c.innot retreat be- 
cause of several bristling hairs project- 
ing from her body; she dies in the bur- 
row; the eggs mature in a few days, and 
the resulting larval forms emerge upon 
the surface and become sexually active, 
become impregnated, burrow, deposit ova 
and die. and thus the cycle continues. 
The life of the individual mite is from two 
to three month. s. The males live on the 
surface near the burrows. The disease is 
very contagious, through contact with af- 
fected indivi<luals and any wearing apparel 
or bcdclothing that they may have used, 

TREATMENT. — Scabies may be rap- 
idly cured bj^ adopting Hardy’s method; 
scrubbing with soap and water, using a 
brush twenty minutes; the same pro- 
cedure thirty minutes, but with the part 
immersed in the soap-walcr; rubbing of 
the part wdth the Helmcrich-Hardy oint- 
ment: Carbonate of potash, 25 grains 
(1.62 Gm.); sulphur, 50 grains (3.25 Gm.); 
lard, 5 drams (20 Cxm.). — M. This is 
left on two hours and the parts are bathed 
as before, hut not brushed. Pruritus 
may usually be relieved by means of a 
2 per cent, menthol ointment. Petrolatum 
is sometimes sufficient. 

The simple sulphur ointment thor- 
oughly, though gently, rubbed in at night 
before retiring, followed the next morn- 
ing by a warm bath, is often sufficient 
to cure scabies when persisted in for two 
or three weeks, hut the underwear should 
be ver^*^ frequently changed and boiled for 
half an hour or baked in an oven at 
120® C. In many cases the ordinary sul- 
phur ointment is too strong; it is always 
best to reduce its strength by mixing 
it with an equal quantity of benzoated 
lard. Sulphur batha arc also valuable, 
but ointments can be kept in contact 
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longer with diseased parts, and are there^ 
fore more destructive to the parasite. 

Jttlieii recommends painting the entire 
body with balsam of Peru, 3 parts, and 
glycerin, 1 part, which exercises a toxic 
action on the A cams. No soap and water 
should be used before its application. 
With a brush a thin layer of the balsam 
is laid on at night, followed by gentle 
rubbing. A bath is taken on the lol* 
lowing morning. The remedy causes no 
irritation, as a rule. 

For scabies in infants and young chil- 
dren, Hartzcll recommends equal parts of 
styrax and olive oil, or 1 or 2 drams (4 to 
8 Gm.) of balsam of Peru to 1 ounce (30 
Gm.) of vaseline, 

Betanaphthol (20 per cent ointment), 
styrax, creolin <10 per cent ointment), 
petroleum, and Hebra's modification of 
Wilkmson’s ointment (unguentum sul- 
phuris comp., N. R, which contains pre- 
cipitated chalk, 10; sublimed sulphur, 15; 
oil of cade, 15; soft soap, 30; lard, 30 
parts) have been used with success. 

Scabies has been successfully treated 
with nicotine soap. It is of a dark-brown 
color, and may be scented with oil of 
bergamot. It consists of tobacco extract, 
5 per cent.; precipitated sulphur, 5 per 
cent.; and overfatty soap, 90 per cent. 

After thorough bathing the body and 
limbs may be rubbed lightly with washed 
sulphur, less than teaspoonful for each 
person; this to be followed by clean 
underclothes and clean sheets with 
dram (2 Gm.) of sulphur dusted between 
them. If this is repeated every second or 
third day the cure, in ordinary cases, is 
complete in a week. 

For the treatment of secondary pustular 
complications Knowles, 1918, recommends 
ammoniated mercury ointment, 20 to 40 
grains (1.3 to 2.6 Gm.) to the ounce (30 
Gm.). Incipient boils can be cured by 
daily rubbing for ten minutes with 25 per 
cent, ichthyoi ointment If they are re^ 
current, an autogenous vaccine should be 
used. Septic ulceration or cellulttis may 
require rest in bed. and should be trenti^ 
by the local application of ammoniated 
mercury in zinc oxide ointment 

Another plan is to change 
clde during the treatment 
Use a sulphur-balsam Peril 


three days, a betanaphtho! ointinent for 
three days, and a creoHn ointment fot 
the remaining time. 

SCALP. See Head ajtd Brain, 
Diseases and Injuries of. 

SCAMMONY*— Scammony is the 
gum resin from Convolvulus scammonia 
(iutn.r Convolvulaceae), derived from the 
living roots of the plant. Its chief con- 
stituent (80 to 95 per cent.) is a gluco- 
sidal resin called scammonium. 

PREPARATIONS AND DOSES.- 
ScammoHue radix, U. S. P. (scammony). 
Dose, 4 to 8 grains (0.25 to 0.5 Gm. ). 

JResina scammonkF, U. S. P. (resin of 
scammony). Dose, 3 to 5 grains (0.2 
to 0.3 Gm.). 

Bxtraclum colocynthidis cOtnpositutn, U. S. 
P, (compound extract of colocynth, con- 
taining 14 per cent, of resin of scam- 
mony). Dose, 5 to 10 grains (0,30 to 
0.60 Gm.). 

Pilulw caihartkee compositip, U. S. P. (com- 
pound cathartic pills containing Tjft grains 
(0.08 Gm.) of compound extract of colo- 
cyiith in each pUl), Do.se 2 pills. 

PiluUe catharticcp vegctahiles, N. F. (vege- 
table cathartic pills containing I grain— 
0.06 Gm. — of compound extract of colo- 
cynth in each pill). Dose 2 pills. 

It is also an ingredient of pilula colo- 
cynthidis comp. (pil. cocciae), N. F., of 
pilulse colocynthidis et hyoscyami, N, F., 
and of pilula colocynthidis et podophylli, 
N. R 

PHYSIOLOGICAL ACTION.— Scam- 
mony is a drastic hydragogue and feebly 
cholagogue purgative. When given alone 
ft causes considerable griping. It is un- 
ceitain in action by reason of its frequent 
adulteration and its insolubility ip the 
gastrointestinal juices if they are acid. 
Gastritis and enteritis, if present, contra- 
indicate its use. Given in large doses it 
may cause severe gastroenteritis and 
fatal purgation. It should not be given 
alone, but combhaed with other cathartics 
and aromatics, to modify its harsh action. 
Tip efifects are usually manifested within 
four hours. 

THERAPEUTIC tJSEg^Oh account 
of its tastelessness it is a favorite 
gatlve in ehUdreti, combined 
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and triturated with suj;ar of uiilk. It is 
useful ill cerebral affections aiul dropsies, 
in the form of eorapound extract of 
coloeynth. It is useful to clear the 
intestines of mucus and as an anthel- 
mintic a^^ainst both roundworms and 
tapeworms. It is a purgative well adapted 
to cases of obstinate constipation and 
impaction of feces and in cases of mania 
and hypochondriasis. W. 

SCARLET FEVER. —Scarlatina. 

DEFINITION.— Scarlet fever is 
an acute, infectious, ccuitaj^ious, erup- 
tive, disease presenting-, in t^qncal 
cases, the folkiwingf features: After 
a jieridd of incubation of from two to 
f(.»ur days there is a sudden onset of 
sore throat, vomiting-, and fever; 
within twenty-four hours a character- 
istic eru])tioii appears and continues 
for about six days, when it terminates 
in desffuamation. 

Whilr the average period of incur 
balion of scark-t fever (i.c., the period 
between exposure and the appearance 
of synipt<irns) has been slated to be 
from two to four days, with a maxi- 
mum of seven, the latest «d>.servations 
show that this period is very vari- 
able. Tlic limits of the period of 
incubation are practically from four 
to twenty days, with an average of 
ten to fourteen days. J, W, Scheres- 
chewsky (Public Health Reports, 
Nov. 27, 1914). 

SYMPTOMS. — From the attack so 
mild that diagnosis is difficult to the 
fiercely malignant form w^e see every 
possible degree of severity. Notwith- 
standing this variability of type, the 
majority of cases pursue a fairly 
uniform course, and may, with pro- 
priety, he called ordinary cases. 
Other types may be described as mild, 
severe, and malignant. 

Ordinary Type. — The invasion is 
usually sudden, and is marked by 
vomiting, fever sore throat, and rapid 


pulse. Occasionally a short period of 
malaise precedes the onset of definite 
symptoms. In older children a chill 
is sometimes the first symptom ; in 
younger cliildrcn a convulsion. The 
vomiting is usually repeated several 
times, and is not accompanied by 
nausea. When it occurs late in the 
disease it is a far more unfavorable 
symptom than at the outset. The 
intensity of the period of inva.sion is 
usually indicative of the. severity of 
the attack, though this is a rule sub- 
ject to many exceptions. 

The temperature is frequently 
found to he K\V F. (39.4" C.) at the 
first visit and may reach 104" or lO.S" 
F. (40" or 40.5" C.) on the first day. 
A temperature on the first day above 
lOtJ'i" F. (40.2" C.) indicates a .severe 
attack; below 102" F. (38.9" C.) a 
mild attack. The highest point is 
commonly reached at the li eight of 
the eru}>tion. It then begins to sub- 
side and ])cconies normal at a varying 
lieriod. ranging from the ninth to tlie 
fifteenth day. The fever is frcciueiitly 
remittent and in mild cases almost 
intermittent in character. 'J'liere is 
no typical temperature range. The 
febrile stage, even in quite severe 
cases, may he limited to six or seven 
days, or it may he prolonged to four- 
teen or fifteen da}s without obvious 
cause. 

Any extensive rise or fall from the 
level maintained during the fastigium, 
or a rise interrupting the progressive 
lytical resolution indicates an inter- 
current or complicating condition 
and not an essential part of the scar- 
latina pyrexia. Lysi‘j in scarlatina 
begins on the fifth or sixth day. so 
that if a febrile case shows the be- 
ginning of lysis on the second day 
thereafter, we know that the case was 
four days old on admission. The 
existence of a complication is re- 
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vealed by a sudden rise during the 
lytical stage, the character of the 
complication being often shown by 
the temperature curve, and the 
changes in the ptilse and respiration 
rate. A somewhat septic curve with 
increase in pulse and respiration sug- 
gests bronchopneumonia; a cardiac 
complication may be suspected from 
a suspension of the lytical tempera- 
ture curve with greatly increased 
pijlse rate and a moderate increase in 
respiration; a meningitis or menin- 
gisnnis attending an otitis media or 
mastoiditis is frequently indicated 
through an interruption of the stage 
of lysis by an increase of fever of 
septic character coupled wdth a lower 
pulse rate than is usual at the height 
of the fever, although it might also 
indicate the presence of an acute glo- 
merular nephritis. Nephritis is not 
as frequent in hospital cases as in 
private practice for two reasons: The 
patient is kept strictly in bed until 
desquamation is almost complete and 
is kept on a fluid diet until he has 
well pa.ssed the stage of acute symp- 
toms. IF. W. Berg (Med. Record, 
May II, 1912). 

In a study of 17 cases of uncom- 
plicated .scarlet fever and of 2 cases 
of scarlet fever with nephritis, the 
W'r iters found that examination of the 
urine for albumin is of more value 
than the functional tests for the de- 
tection of the onset of kidney com- 
plication. Veeder and Johnston 
(Amer. Jour, of Dis. of Children, 
Mar., 1920). 

A pulse abnormally rapid as com- 
pared with the heig^ht of the tempera- 
ture is quite characteri.stic of scarlet 
fever. It i.s often ISO on the first day, 
and continues rapid throughOMt the 
disease, 

One of the earliest symptoms i^i 
sore throat. Tfe fauet^* tonsils,, and 
])harynx are of a unifoito bngftl::^ted ^ 
color, and on the hard palate numer- 
ous dark-red macules may be seen. 
In mild cases the throat symptoms 


may be \try slight; in more severe 
cases the tonsils may be studded with 
follicular spots, or smeared over with 
a tenacious exudate closely resem- 
bling a pseudomembrane. There is 
frequently a discharge from the nose, 
which may consist of clear, tenacious 
mucus or mucopus. ITie glands at 
the anglh of the jaw frequently be- 
come enlarged. Gregor of F’etrograd 
has recently reported observations 
upon the thyroid and believes that 
there is a special form of scarlatinal 
thyroiditis. It is possible that these 
changes may have some bt:aring upon 
the occurrence of thyroid disease in 
later life. The spleen is not usually 
enlarged. 

Not one of the individual symp- 
toms ciin bf depended upon to estab- 
lish the diagnosis. Next to the 
throat, the condition of the tongue 
is the most reliable symptom, some 
enlargement of the papilhe of the tip 
and border being usually ob.servable, 
although this .symptom i.s mucli more 
frequently missing than i.s the angina 
and may occur in other conditit>ns. 
Miller <Arcb. of Pediatrics. Apr., 
1912). 

As the disease progresses, the 
tongue, which is at first coated, often 
assumes the so-called strawberry ap- 
pearance. 

Con.siderable confusion exists as 
to what the strawberry tongue really 
is. It is not a white tongue with red 
papillae ; such a tongue is seen in vari- 
ous conditions. The true strawberry 
t^gue was originally described by 
Flijit as follows ; ‘The tongue in the 
first days IS usually coated. In the 
prj^ess of disease the tongue 
illittaHy exfoliate^s. leaving the surface 
eiesuti and ri5<i4ened and the papillre 
en1a;rged. The appearance is strik- 
ingly like tJiat of i ripe strawberry. 




DiftVrt'iitiiil 

].)ia.q:no'=;is <^f Eniptiuiis in Chiblren’s l)i.seases. 

1. St-arict fvvtT. 

.*>. Strawln-rrv ImiiiMf of searlct 

2 . S(':irl('l I'fvtT: 

<U s<|iiaTnation. (i. \'ario!a. 

3 . Kubi'ola. 

7, W'lriola : l onlluenee. 

4. Rubella. 

S, N^aricella. 


9. \’anola-Iik'*‘ varicella. 
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.is a '.moat persistent'' Sy'hete , the,. .skin is 
.frequently \eon.tirt.:Ue5 ’ 

iair "to’ often, but ■ -abotit the Angers .and nails after other 

not The term portions of the body are clear, which 

should lie apjj^flfd ^ the red;- clean explains the readiness 'with which the 
tongue with p disease is cont^jy^td by letters. When 

folUws a c6at«j;j!kd^ ■: the skin has retieived careful atten- 

The appiC^i” with-- .tion, the desquamation. is sometimes 

in almost imperceptible^ In rare in- 

vomiting, It:|s ficit infreqaentty seen stances a second desquamation occurs, 
after twelve Kouri$, and^ The urine becomes scanty and 

delayed for thirty-^ix hours and in high colored during the febrile stage, 
rare :tp the fourth or fifth day. and frequently contains a slight 
There is frequently intense itching amount of albumin and sometime.^ 
or bumirig of the skin. The rash is blood and hyaline cast.s. Except in 
usually well developed during the the more severe forms, suppression is 
second day of its af^ It rare and dropsy still more so. These 

then coptipUffca; ifmin to six days, .symptoms usually subside as the fever 
when It gradhally subsides. It usu- falls. The kidney symptoms at this 
ally appears first over the front of the stage rarely prove serious. They 
neck jind upper part of tlie chest. It may, however, do so, and always de- 
coTi'^ists of minute points of bright- maud attention. The more serious 
scarlet color closely groU|>ed together kidney symptoms occur later and will 
on a slightly reddened skin. They d:)e considered as a complication, 
become confluent in places, forming Mild Type,— Scarlet fever is some- 

bright-scarlet patches, but over the times so mild as to render diagnosis 
most i>f the surface they remain dis- very^ difficult. The symptoms may be 
Crete throughout. Being hyperemic so .slight that medical aid is not 
in nature, the ra.sh disappears on sought. As a rule, however, there is 
|.)ressure, leaving, for a perceptible an onset of vomiting, fever, and M)re 
time, a white spot. An eruption of throat, as in the ordinary type, !)ut 
very line resides is seen in rare in- none of the symptoms are urgent, 
stances, and occasionally a blotchy The vomiting is not persi.stent, the 
eruption appears early oh the face, but temperature does not rise above 102 * 
subsides as typfoiil ras^h T. {38,9*' or 39.4° C.), and tlie 

One of the mdat char^iicferistic throat presents only the symptoms of 
symptoms of ifcar|(£t fever is the des- imlld pharyirgitis. 1 have seen an uti- 
ijuamation. Ir rafft^Iy begins before dbhbted ca^ in which the tempera- 
thc sixth day^.aitd is frequently de-’ twre never rose to 101° F. (38,4° C). 
layed until th^ sei^nd it ap^ .It may become normal on the fourtii 

pears first on a^d J^tween^- ^ The eruption is often 

the fingers. It as branny;; fey and tnay not appear on the 

scales, but s^n ;ehahgei.; to largq ^^ It may, however, be bright and 
lamellar .scales, skih;-\ distinctive for twenty-four hours and 

can he peeled off in con^; . then fade away so rapidly as to have 

tinues from teh to thirty ^hy$, and is disappeared by the fifth day In rare 
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instances it is an evanescent rash 
which disappears entirely within 
twenty-four hours. Nephritis may be 
a sequel, due in many cases to ex- 
posure and lack of care: the natural 
results of so mild an illness. Owing 
to tliis lack of care and isolation, the 
patient may ]>ccome very dangcrou.s 
to others. It is by these mild cases 
that the disease is sometimes sown 
broadcast. A mild attack in one child 
may iiroduce a malignant one in an- 
oliier. 

Severe Type. — N(»t only are the 
symptoms of this ty])e severe, but the 
various stages are prolonged. The 
fever may continue for three weeks or 
more, and the stage of de.squamation 
for even a longer time. A fatal ter- 
mination is common, death <.)ccurring 
usualls’ during the second week. The 
chief peculiarity which distinguishes 
this from the ordinary tyf)e is the 
presence of septic .symptoms due to 
streptococcic infection. 'J'he type 
miglit, tlicrefore, with propriety be 
called compHcatcd type. The throat 
is usually the first to show the evi- 
dence of streptococcic invasion. On 
the third day, and in some cases on 
the first or second day, a membranous 
exudate aj)pcar.s on the tonsils anti 
soon invades the pharynx and naso- 
pharynx. A purulent nasal discharge 
appears, and the lymphatic glands at 
the angle of the jaw begin to swell, 
the cellular tissues being so involved 
as to often cause immense enlarge- 
ment. The lutstachian tube.s are in- 
vedved, and purulent otitis media fol- 
lows; btit the larynx commonly 
escapes. 

Tn 10,000 cases recorded in ten< 
years, 21.06 per cent, had ear disease. - 
There arc two forms of .‘-carlatinal 
otitis. The first is a comparatively 
mild ordinary inflammation, and has 


no relation to the scarlet fever except 
that it orcur.s at the same time. It 
is most frequent in cases with little 
or no throat trouble. The second 
type is the so-called scarlatino-diph- 
theritic nr necrotic otitis, and is 
brought about by the same specific 
cause as the scarlet fever itscU. It 
differs from the first type in being 
very much more severe and involv- 
ing extensive necrosis of the soft 
parts and bones. P. Manasse 
(Moiiats. f. Kinderheilk., July, 1913). 

The urine contain,s albumin and 
perhap.s bbx id-cells and hyaline and 
epithelial casts. Symptoms of gen- 
eral septic infection rapidly super- 
vene. There is low delirium (»r 
stupor; the child refuse.^ nourisluucnt 
and may die from exhaustion ; Init 
sudden death is not uncomtnon. 
Others, after overcoming r>ne com- 
plicate »n after another, slowly rcc(‘ver 
after a letlious convalescence. 

Malignant Type.— Tie >u-h very 
rare, malignant scarlet fever does 
.sometimes occur. It begins witli 
c<»nvu1sio!is and liyperpyrexia. 'fhe 
scarlatinal p<'isoning may he so in- 
tense as to cause death within iwenly- 
four hours. More commonly, dcatli 
does not occur before the third fir 
bmrth day, llie patient being coma- 
tose or delirious. The nervous symp- 
tom.s are .so marked tliat some 
writers have given to this type the 
name of cerebral scarlet feiur. In a 
ca.se of my own the initial symptoms 
were convulsions, hyperpyrexia, and 
hematuria. 

The writer cncoimtcred 16 case.*; of 
scarlet fever with the clinical maui- 
fCvStatioiis of meningitis among 4()0 
«scarlet-fever patients in the course of 
nine months. When the fluitl escaped 
tinder high pressure on lumbar punc- 
ture, great relief followed, hut when 
the pressure was not high, the lum- 
bar puncture did not seem to benefit, 
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but it proved very instructive by per- 
mitting the exclusion of a suppura* 
tivc or serous meningitis. The prog- 
nosis did not seem to be affected by 
the pseudomeningitivS, as the severity 
, of the scarlet fever was what deter- 
niined the outcome. Sachs (Jahrh. f. 
Kmdcrheilk., Bd. Ixxxiii, Suppl., 
1911). 

Surgical Scarlet Fever. — I*atients 
who have undergone surgical opera- 
tions are unquestionably very .sus- 
ceptible to scarlet fever. Such scarlet 
fever, however, is not essentially dif- 
ferent frtmi the u.sual disease. It is 
simi)ly scarlet fever in a surgical case. 
It is, no doubt, true, as Osier has 
shrnvn, that the eruption which has 
frccjueiilly led to a diagnosis of scar- 
let fever is nothing more than the red 
rasli of .‘^e]>licemia. It is a fact that 
surgical scarlet fever is much le.ss 
cornmoji since surgical septicemia has 
become less freciuent, 

Jn 12 out of 28 case.s of scarlet 
fever developed among hospital pa- 
tients, the infection followed an ex- 
tensive operation and in 1 a severe 
burn. The incubation was only three 
days in 10 and fmtii live to eight days 
in the others. The infection doubt- 
less occurred in the operating room. 
Krcdcl (Arch. f. klin. Chir., Bd. 
Ixxxvii, nu. 4, 1908). 

DIAGNOSIS AND ETIOLOGY. 

— Age is first among tlio predisposing 
causes. The disease is rare under one 
year, I)ut I have seen an undoubted 
attack of scarlet fever in an infant of 
one week. Up to 3 years the suscep- 
tibility steadily increases and reaches 
its maximum ; after 8 years it rapidly 
decreases, and is slight during adult 
life. Sex does not influence its 
occurrence. 

A patient of the writer developed 
typical scarlet fever while nursing 
her month-old babe. The disease ran 
, Jthe yfHhottt complica- 


tions and the infant continued to 
nurse and thrive without contracting 
the disease. Scarlet fever is rare in 
infants less than a year old, and it is 
possible, he thinks, that the mother’s 
milk confers a passive immunity on 
the child. Delrnas (Arch, des med. 
dcs enfants, Fch., 1911). 

Scarlet fever is rare in breast 
babies, particularly during the first 
six months. It is more common in 
boys. The complications during the 
first half-year are more fretiueiit and 
more severe, the most serious being 
gangrenous sore throat, and the. most 
frequent lymphadenitis, L. V. Ak- 
senoff (Roussky Vratch, Sept. 29, 
1912). 

Of 3603 cases of scarlet fever an- 
alyzed by Pospischil! and Weiss 
there were only 28 cases during the 
first 3 'ear, ami these had their in- 
cidence during the later months of 
the year. The author had the oppor- 
tunity of ohiicrving 9 cases of scar- 
let fever in infants less than 3 
months of age and 1 case in an in- 
fant 9 months old. With the excep- 
tion of the last, all were the infants 
of mothers suffering from scarlet 
fever. 

The clinical phenomena in all of 
these cases were somewhat as fol- 
lows: From three to seven da 3 's fol- 
lowing the onset of the disease in 
the mother the infant took .sick with 
a moderate fever lasting from two to 
four days. There w’as the character- 
istic tongue with the reddening of 
the tonsils and of the soft palate. In 
no instance was there any membrane 
on or necrosis of the tonsils. There 
was at first some difficulty in nurs- 
ing and a disinclination to take the 
breast. Carl Levi (Beitrage z. Ktinik 
d. Tiifekiionsk. u. z. Immunit., Bd. h, 
nu. 2, 1914). 

That v'icarlet fever is an infectious 
disease does not admit of doubt, but 
the specific germ has not yet been 
discovered. Three theories have been 
advanced as to its etiology, namely, 
that it ip ivkc to (1) streptococci; (2) 



SCARLET FEVER (CRANDALL AND MILLS). 


80 

protozoa; (3) a filterable or ultra- 
microscopic virus. That it is caused 
by a protozoon is possible, but the 
theory has by no means been con- 
firmed. The filterable theory cannot 
be excluded, but is largely theoretical. 

The scrum of scarlet-fever patients 
contains specific antibodies for an 
unkn<»wn virus. This unknown virus 
seems to be present especially in the 
cervical lymph-nodes. K. K. Koess- 
ler and J. M. Kocssler (Jour, of In- 
fectious Dis., Nov,, 1911). 

It has been fully demonstrated that 
streptococci play an important role 
in the causation of many of the symp- 
toms. It has been urged by some that 
streptococci are the cause (jf the dis- 
ease itself, but this ground is unten- 
able. They are, however, the cau.se 
of the pseudomembranous exudations 
of the throat, and undoubtedly cause 
the otitis and adenitis, and probably 
the iiephriti.s, pneumonia, and joint 
lesions. The .streptococci thus far 
found cannot be differentiated from 
other streptt)Cocci. The evidence 
fails to support the belief that the 
strcptoc<K'cus of scarlet fever differs 
from that of other infectious pnxesses. 

The writer examined the blood of 
523 children sufferinj? from scarlalinn 
for streptococci, and concludes that 
the organism is found only in 2,1 per 
cent, of all cases. V. N. Klimenko 
(Arch, des Sci. Biol., St. Petersburg, 
No. 3, 1912). 

The cause of scarlet fever has 
never been definitely delcrniined and 
the attempts to transmit it to mon- 
keys have met with only very limited 
success. The writer believes that it 
is a streptococcic infection, though 
this assumption has not been proved 
or disproved with certainty. Many 
clinical facts seem to prove that a 
special su.sceptibility on the part of 
the patient is an important factor in 
the development of scarlet fever, and 
that it may be regarded as an anaphy- 


lactic reaction to a streptococcic in- 
fection. Kretschmer (Jahrb. f. Kin- 
derheilk., Sept.. 1913). 

Whatever the cause of the primary 
•disea.se may be proved to be, it is 
certain that streptococci are the di- 
rect cause of the secondary sym])toms. 
They are so constant in their pres- 
ence, and .so active in the production 
of the more serious symptoms and 
complications, that they must he re- 
garded as important factors in the 
production of the clinical picture 
which we know as scarlet fever. The 
disease as it commonly appears is a 
mi.\ed infection, the more malignant 
and fatal symptoms being due not so 
much to the primary as the scct)ndarv 
infection. 

Stajibylococci and diphtheria bacilli 
are sometimes found in conjunctitvn 
with streptococci. 

The inclusion bodies studied by 
Dbhle, of Kiel, have been farther 
studied by Niccdl and W illiams, of 
New York. Tliese are small bodies 
found in the protojjlasm of the poly- 
morphonuclear leucocytes. While 
some observers regard them of im- 
portance in the diagnosis of scarlet 
fever, it cannot l>e .'^aid that their true 
.significance has as yel been deter- 
mined. They arc rarely found after 
the sixth day of the di.seasc. 

Other diagiKistic signs have in recent 
years been proposed, the value of which, 
as is the case with Ddhle*6 sign described 
above, has not as yet been determined. 

Ddhie’s Icucoc 5 'tic inclosures are 
found in many other conditions. 
Their absence, however, is of diag- 
nostic significance, because they are 
found in the eavly stages of all scar- 
let fevers; a negative result therefore 
excludes scarlet fever, and the early 
diagnosis of the disease may be made 
by their presence. A. Beliik (Dcut. 
med, Woeb., Dec. 26, 1912), 
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The writer has examined a number 
of scarlet-fever patients for the cell 
inclusions, 14 with pneumonia and a 
number of patients with other affec- 
tions, including 11 with anemia and 
S with measles. The inclusions were 
found constantly in every case re- 
cent febrile scarlet fever, less numer- 
ous in the milder cases and declining 
a.s the disease progressed. After the 
seventh day scarccl 3 '^ any were to be 
found. They are no aid in diagnosis, 
therefore, after the first few days, 
and they arc not pathognomonic for 
scarlet fever, as they occur with the 
s«inie constancy and as abundantly 
in cronp<Mis pneumonia in children. 
Schwenkc (Mhnch. ined. Woch., Apr. 
8, 1913). 

Leede*s sign (Miinch, med. VVoch.. Feb. 
7, 1911) is obtained in the following way: 
Apply a rubber band tt> the arm suffi- 
ciently tight to render the veins very con- 
spicuous and the forearms and hands 
cyanotic, without olditerating pulse. After 
ten or fifteen minutes remove the band. 
I’ut the skin of ilex or surface of tdhow on 
stretch, to render it anemic. Hemorrhagic 
extravasations on this surface, appearing 
a.s very fine, dark points, favor a diagnosis 
of scarlatina, while their absence speak's 
.strongly against the presence of thi.s 
affection. 

The wTiter confirms the findings of 
Rumpel and Lecde in regard to 
petechial hemorrhages from artificial 
stasis in scarlet fever. He has no- 
ticed this phenomenon frequently in 
making blood examinations in scar- 
let fever, and found it positive in 26 
out of a scries of 32 cases. In doubt- 
ful cases in children, where the 
throat signs were suspicious, a posi- 
tive result was always confirmed by 
the development of typical scarlet 
fever. Bennccke (Miinch. med, 
Woch., Bd. Iviii, S. 740, 1911), 

Study of KX) patients with various 
affections to determine the diagnostic 
value of the Leede. sign. It was not 
positive in healthy controls, but was 
found positive in heart disea.se, bron- 
chitis, pneumonia, acute hepatitis and 
nephritis, cerebral h^niorrhage, ty- 


phoid and puerperal fevers, and tabes. 
These findings deprive the sign of 
any specific diagnostic value. It 
seems to be a manifestation of dimin- 
ished resistance in the walls of the 
smaller blood-vessels. U. Morandi 
(Gazz. degli Ospcdali, Apr. 2, 1912). 

The tourniquet or Rumpel -Leede 
sign occurs regularly in scarlet fever, 
but is found also in measles, and in 
some caM's of diphtheria, .syphilis 
and tonsillitis. It permitted an early 
diagnosis of scarlet fever in a num- 
ber of the writer’s cases, before the 
eruption developed. Meyer (Dcut. 
med. Woch,, Oct. 24, 1912). 

Pastia’s sign (La Tribune medicalc. No. 
46, p. 726, 1910) consists in a deep-rose- 
c<.>1ored, linear exanthem in the skin- folds 
of the anterior aspect of the elbow. The 
lines arc usually two to four in number. 
They can be caused to stand out in con- 
trast by exerting gentle pressure on skin, 
then quickly removing it. It was uni- 
formly present in 73 cases, appearing with 
the rash and usually lasting two or three 
weeks lor.ger than the rash. It occurs in 
other diseases, but only in such as can 
easily be differentiated from scarlatina. 

The Wassermann reaction, according to 
Rul.cns (Bcrl. klin. AVoch., Oct. 19, LW«), 
will, under certain conditions that have 
remained undetermined, pro\ e positive in 
Stcarlet fever as it does in syphilis, 

Ca.se of scarlet fever in a girl, 16 
years old, in which Was.scrmann’s 
test for syphilis produced a posi- 
tive reaction. J-'otir weeks after the 
commencement of the illness the 
test became negative, and remained 
so. Holzmann (Miinch. med. Woch., 
Apr. 6, 19t)9). 

The writer examined 55 scarlet- 
fever patients and obtained a positive 
Wassermann reaction in 18. This 
positive reaction occurs after the 
subsidence of the acute symptoms 
and generally only in the severer 
cases. It usually disappears by the 
end of the period of desquamation 
and has no effect on the diagnostic 
importance of the reaction in syphilis. 
Jakohovics (Jahrb. f, Kinclerheilk., 
Feb., 1914). 
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The diazo-reaction seems to afford aid 
in identifying scarlet fever from measles. 
The diazo-rcaction was fouinl posi- 
tive by the writers in 17.3 per cent, 
of scarlet fever, but also 12.9 per 
cent, of diphtheria patients during the 
first week of these infections. It is 
during this week that scarlaiiniforni 
scrum rashes are so apt tt» develop 
and make a differential diagnosis from 
scarlet lever quite dilficuh. The per- 
centage of p<Ksitive reactions in 
.scrum sickness was much low’er. The 
value of the diazo-reaction in dif- 
ferential diagnosis is very slight. Yet 
the reacti<m being positive in 75 per 
cent, of ca^e.s of mea'vle^, a negative 
reaction in a case presenting a in^jr- 
billifortn rash is of value in the dif- 
ferential diagnosis from niea'*les. 
\Voo<ly and Kolmer (Arch, of 
IVdiat.. Jan., 1912L 

C(»ppcr sulphate may produce* a fleet- 
ing exanlhem and other signs sttggesiing 
scarlet fever. 

Copper sulphate is used for spray- 
ing grape-vines in h'rance, ami 2 
cliildreti who had been eating grapes 
thus spraye<l developed syinptotns 
deceptively simulating scarlet fever. 
The diagnosi.s of scarlet fever was 
made wjtlnnit hesitation, but it had 
to be revised, as the children were 
quite normal again by the lifih day. 
Vomiting, sore throat, headache and 
.a lively rash over the entire Ijody 
were the main syTnpt<^»ins, Lasallc 
(Arch, de med. dc.s enfants, Feb., 
1916). 

l.eiicrHty tosis is fi»un<l in virtually 
all cases, the nia.ximuin l^eing reached 
durin^^ the first week in unccun* 
plicated cases. It then gradually 
subsides. 

Comparing the flnding.s in 10 cases 
of scarlet fever with those in 7 of 
typhoid, pneumonia, gonorrhea or 
gastroenteritis, the writer concludes 
that a typical polymicleo.sis accom- 
panies the onset of the eruption ip 
scarlet fever. It is pronounced and 
remains high during the first two or 
three days of the eruption, even in 


very young children. The number of 
mononuclears declines, e.specially the 
proportion of lymphocytes. The 
eosinophile.s fluctuate, but are gener- 
ally increased, especially by the end 
of a few days of the disease. Pater 
(.\rch. dc med. des enfants, Aug. 
1909). 

Transmission. — Ciravc doubts have 
been expressed in recent years re- 
garding* the ability of the desquama- 
tion scales to transmit the disease. 
Xo positive statements can be made 
until the actual cause of the disease 
has been demonstrated. T can only 
express the personal opinion that evi- 
dence against llie belief in the trans- 
mission of the di.scase by descpiama- 
tion scales and ebdhing lias not been 
fully established. 

Scarlet fever is not communicable 
in the early singes, l>ut is transmitted 
mainly l>y the secretions from the 
mouth, n<‘se and ear^. Tlie e\foliaii d 
cpithelinm. after the f<»urth »ir lifth 
W'cek, doc.s not seem abb* tf» carry 
contagifui. Zangger ( Correspondeiiz- 
hlat. f. Schvveizer Aerzte*, Mar. I, 
1909). 

Many cases of scarlet fever are sn 
atypical as to go unrecognized until 
a sequela makes it.s appearance. It 
is a disease of direct infection; it is 
rarely carried by a .seend perst)n or 
object. The most contagious i)eriod 
is early in the disea.se during the 
period of angina, rash and tempera- 
ture; therefore, the danger of trans- 
mitting the disease during the des- 
quamation period is much exagger- 
ated. Kerley (Ainer. Jour, of Dis. 
of Children, Jan., 1911). 

So long as nasal and aural dis- 
charges exist, just .so long will ca.ses 
of scarlet fever be infective. Sexton 
(Arch, of Diag., May, 1915). 

lixperiments seem to show that the 
specific germ of scarlet fever exists in 
the blood, for inoculation with the 
return into susceptible animals pro- 
duces a typical attack of the disease. 
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It IS ?ilso found in the various secre- 
tions, as shown by their power to 
generate the disease. 

The micro-organism, while more 
tenacious of life than is that of most 
other diseases, either lacks the power 
of gaining a foothold, when implanted 
in the system, or is less readily con- 
veyed thnmgh the air. It is at least 
a fact that many more children escape 
scarlet fever than measles, and its 
spread is more readily controlled. 

The chief source <if infection is the 
]>atieTU himself, but the area of con- 
tagion is limited to a few feet. The 
de.s(inamation scales have long been 
regarded as extremely infectious. 
"I'heir retention by clothing, bedding, 
and the walls of the nunns is one of 
the most common causes of infection. 
The purulent secretions from the 
throat, nose, and car are also very 
infectious, and are i)rol)ably the chief 
source^ of infection. 

Scarlet fever is spread In indirect 
infection min*e frequently than any 
other disease excej)l diphtheria. Its 
specific micro-organism is more tena- 
ci<ius of life tlian that of any other 
disease, except, perhaps, smallpox. 
Authentic cases have been reported in 
which it maintained its vitality for a 
year or more. It may be conveyed 
from one child to another in the fur 
of cats and dogs, and it is proliable 
that these animals may suffer from 
the disease. The contagion clings to 
rc'oms with great tenacity, being usu- 
ally lodged in the wall-paper or in 
cracks of the walls, ceilings, and 
floors. The conveyance of scarlet 
fever by milk and other articles of 
food is undoubted. 

The celebrated epidemics of Hen- 
don and Wimbledon were believed by 
Dr. Klein to be dite to scarlet fever 


in the cows, hut this belief has 
been substantiated. ft is probable 
that the disease from whicli those 
cows suffered was not true scarlet 
fever. 

All epidemic of scarlet fever that 
occurred in the city of livanston, near 
Chicago, in the winter of 1906-7 
showed conclusively a connection be- 
tween the extension of the disease 
and the use of milk from a certain 
source of supply. This source ha<l 
been under suspicion on account of 
a number of cases of scarlatina oc- 
curring during the previous summer 
and fall, but the real epidemic began 
early in January, 1907, and was at its 
height between the 14th and 19th (»f 
the month. Whole families were at- 
tacked in a day. and a nr>table pro- 
portion of the patients were adults. 
IL IL Hemenway (J«)ur. Amer. Med, 
AssrK.. Apr. 4, 1908). 

The disease has been conveyed 
by letters written by hands in the 
stage of dcstjuamalion. An attendant 
upon a case of scarlet fever may carry 
the infection to other ciiildren by the 
clothes, hands, or beard. 

The portal of entrance in most cases 
is undouhtedly the nasopharynx. It 
is here that the first local symptoms 
apjiear, and all the evidence points to 
the fact that hoih the primary and 
secondary micro-organisms commonly 
enter the system at this point. 

In cities scarlet fever is endemic, a 
few cases appearing in the health 
reports every w^eck, but at intervals it 
becomes epidemic, usually during the 
fall and wdiiter. I'.pidemics of scarlet 
fever usually spread very slowly as 
compared with those of measles. 

Period of Incubation. — Tlie i)eriod 
of incubation is shorter than that of 
any other infectious disease, except, 
perhaps, grippe and diplilheria. The 
extremes range from a few hours to 
fifteen days. In 87 per cent, of cases 
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H6It found the period to be less than 
six days and in 66 per cent, between 
two and three days. 

Period of Infection. — The period of 
infection is long. The disease is not 
infectious during the period of incu- 
bation, but it may be so from the first 
ajipearance of changes in tlic throat. 
The most active!}' contagious jieriod 
is at the height of the febrile stage: 
on the third, fourth, and fifth days. 
The infectious power then diminishes, 
hut increases again during the stage 
of desquamation, 'flie period uf con- 
tagnoii continues until the last evi- 
dences of dcstjuamation have disap- 
])cared. 'I'he jiunilent discharges 
from the throat, nose, and ears are 
capable of infecting others, and isola- 
tion should not he relaxed until they 
have disappeared. The conventional 
forty days is m>t, in most cases, loo 
long. It should he as much longer as 
the cr)ndition of the skin and muc<.)us 
membranes may indicate. 

Report <»f 45 persona! cases in 
which children discharged from ihc 
hospital as fulb" cured of scarlet 
fever, the forty-sec(»nd day, infected 
other members in the hrniie to which 
they returned. In 6 c.ase.s the chil- 
dren gave the iiifecti«n) in four day*, 
to other children after their return; 
in s<ime others the interval wa& from 
five to twenty-five days, but in the 
maj<^>rity it averaged seven.. It is still 
a (luestion how long a child with 
scarlet fever should be isolated. The 
present six weeks’ rule is inadequate. 
The best plan would be to have spe- 
cial convalescent homes for children 
w'itb scarlet fever ami diphtheria. 
Baginsky (Deut. med. Woch., Apr. 
18. 1912). 

PATHOLOGY. — In uncomplicated 
scarlet fever the lesions are confined 
to the skin and throat. The lesions of 
the .skin are those of acute dermatitis. 
The papillse and the stratum beneath 


become infiltrated with fluid, while 
about the blood-vessels there are 
of leucocytes. The pro- 
duction of epithelium is greatly in- 
creased during the acute stages, which 
result later in profuse exfoliation of 
the superficial layers, in the later 
stages in addition to this, according 
t(» Xeumann, there is also a profuse 
development of exudative cells, par- 
ticularly among the ducts and fol- 
licles. These cells easily reach the 
epithelial surface: a fact wliich ac- 
counts for the great infectioiisness of 
the desquamating cells. 

The throat changes in uncompli- 
cated scarlet fever are catarrhal in 
nature, and arc an essential part of 
the disease. The CToupoiis and diph- 
theritic memliranes must be ctmsid- 
ered as complicalifms. 'The path<)- 
logical changers in tlie tongue are 
similar to those in the skin. 

Complications and Sequelae. -A .\- 
GiNA. — ICxcept in a very few mild 
cases, the throat always shows some 
pathol<»gical change. A catarrhal 
condition of the throat is normal to 
.scarlet fever, but membranous exu 
dales and gangrene arc not essential 
to it. 

Tile true nature of the mcinf^raitous 
inflammation seen in scarlet fever was 
long a subject (d discussion, wliich 
has been settled by the bactcricdogist. 
With few exceptions, the angina of 
the early stage.s is pseudodiphtheria, 
that of the late .stage.s true diphtheria. 
WTiile primary p.seiidodiphtheria is a 
mild disease, the death rate being 
rarely over 5 per cent., secondary 
pseudodiphtheria is very dangerous 
and fatal. The membrane may ap- 
pear on the throat on the first or 
second day, hut it is not usually seen 
before the third day. It is generally 
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confined to the tonsils, but frequently 
fills the throat and nasopharynx. It 
shows a tendency to invade the ears 
and nose and to shun the larynx. It 
leaches its heig^ht about the sixth 
or seventh day. It frequently pre- 
sents all the local characteristics of 
diphtheria together with the general 
symptoms of septicemia. The excit- 
ing cause of this membranous inflam- 
mation is the Strcf^tococnis pyo(jcnes. 
it is occasionally associated with the 
Staphylococcus aureus or albus, but the 
streptococcus is the more commonly 
observed. It occurs not only in the 
pseudomeml)rane and the tissues 
underneath it, but is found in the 
blood in large numbers. Through the 
agency of the t<«xins wliich it gener- 
ates it is Limiuestiona]>ly the cause of 
the complications and general sep- 
ticemia. The pseudomembranes which 
api)car late in tlie disease are usually 
associated with the Klobs-Loffier 
bacillus. Diphtheria is, in the fullest 
sense of the uord, a coni))lication, and 
is not an essential symiUom of scar- 
let fever. 

Otftls, next to angina, i.s the most 
common complication, and in its re- 
sults is one of the most .serious, as it 
is a common cause of deaf-mutism. 
It results from extension of the in- 
flammation from the throat through 
the Eustachian tubes. The tendency 
to ear involvement varies in different 
epidemics, but it is more common in 
young patients. It does not usually 
occur until the second week, and, as 
a rule, involves both ears. Its pres- 
ence may be indicated by earache and 
an increase in the fever, but fre- 
quently a discharge is the first indica- 
tion that the ears are involved. The 
process is prone to be a destructive 
one and to result in long-continued 


suppuration. It sometimes leads to a 
rapidly fatal meningitis. 

Adenitis and cellulitis are com- 
mon results of streptococcic invasion 
of the throat. Not only are the 
lymphatic glands themselves enlarged, 
but there is more or less inflammatory 
edema of the surrounding tissues. 
That this is due to secondary infection 
is shown by the fact that streptococci 
are found in abundance in both the 
nodes and edematous tissues around 
them. Enlargement of the nodes may 
be detected during the first week, but 
serious cellulitis does not, as a rule, 
occur until later in the disease. Sup- 
puration. .sloughing, or even gangrene 
may occur. 

Joint Lesion.s. — Although acute ar- 
ticular rheumatism sometimes occurs, 
the joint affection often called scar- 
latinal rheumatism is, in most in- 
stances, a synovitis. It is mild, and is 
frequently confined to the wrist. It 
appears early in the second week, con- 
tinues tor three or four days, and dis- 
appears, suppuration being rare. It 
is seldom seen under 4 years. Pyemic 
arthritis occurs in extremely rare in- 
stances, and affects the larger joints, 
the lesions being multiple. Marsden 
has recently offered the following 
excellent classification of the scar- 
latinal joint lesion: (a) synovitis, {/?) 
acute or chronic pyemia, (c) acute or 
subacute rheumatism, and {d) scrof- 
ulous disease of the joints. 

Nephritis , — Albumin may be found 
in the urine during the acute stage; 
but it is febrile albuminuria, due to 
degenerative nephritis, which sub- 
sides as the temperature falls. In the 
grave type kidney lesions may occur, 
to which the term septic nephritis has 
been given. The urine contains albu- 
min, but blood and casts are not 
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necessarily present, neither do the 
rational symptoms of uremia appear. 

The most characteristic and com- 
mon kidney lesion is postscarlatina! 
npphriiis, and is a diffuse nephritis. 
It develops durini^ the third or f<jurth 
week, a?ul may follow a severe or mild 
attack. There may be no interval 
apyrexia between the kidney attack 
and the onset of the nc()hritis. It 
may be so mild as to almost escape 
notice, or it may be so severe as to 
cause stx'cdy death. Kecttvery may 
be complete or incomplete. The first 
symptom to lie noticed is usually 
edema of the face, which is fre<|ueiitly 
accoinjianicd b\' feverishness aiul rest- 
lessness. I )ropsy aiui all the eliarac- 
teristic. symptoms of aeutc nci)hrilis 
rapidly develop. The urine usually 
shows a small amount of albumin for 
a few days Indore the advent of defi- 
nite symptoms. As the disease de- 
velops, the urine becomes scanty and 
high colored, and may l)e completely 
suppressed. It contains a large 
amount of albumin, and is loaded with 
blood-cells and casts. The first evi- 
dence of albumin after the second 
week sliould be a warning «.)f dan- 
ger, and should receive immediate 
attention. 

Jhicumonia, although commonly 
found at the autopsy in palient.s who 
have died with septic symptoms, is 
frequently not recognized before 
death. Endocarditis and pericarditis, 
though uncommon, are sometimes en- 
countered. Murmurs are occasionally 
heard during the course of the disease, 
which disappear as the active .symp- 
t(>ms sub.side. Permanent organic 
lesions sometimes develop in conjunc- , 
tion with the late kidney complica- 
tions. Nenfoiis symptoms are rare. 
The various serous membranes are 


occasionally involved; jPeeulkr at- 
tacks of symmetrical, euper^cial gan- 
grene have been reported. The dis- 
ease may be complicated by any of 
the other infectious diseases. 

Second attacks of scarlet fever are 
extremely rare. They sometimes oc- 
cur, but in most supposed cases there 
has been some error in diagimsis. 
Relapses are more common than 
second attacks. They result from 
atiloinfection, and usually occur dur- 
ing the second or third weeks. 

The writer has met IHO return 
cases infected ]>y 145 scarlet-fever 

patie?)t."« <lis!i?isseil from the lui-^pital 
as c**rnpU*ter\ cured and disintecte<i. 
The peri'xl of inenhatiojj of the re- 
turn cascK was from three to ijiteeu 
nays in SO jn;r cent, aznl friuu lilteeti 
t(» twenty-live in the remainder. < >i 
tile 41 7S case'i of scarlet fever de- 
clared diirin ^4 the yi'ar in ciuc'ition. 
2392 were treated in the hospital in 
his charge. \onc of the adult ga\'c 
occasi<»ii for the return cases; they 
occurred witli children wln:» were 
much embraced and petted. JYei.sich 
(Berl. klin, Woch., June 21, 

PROGNOSIS.--Thf younger the 
patient, the greater the murtality. 
Holt, after the .study of a large num- 
ber of American and European cases, 
concludes that the general mortality 
may be assumed to be from 12 to 14 
per cent,, while under 5 years it is 
from 20 to 30 per cent. It is much 
lower in j)rivate practice than in ho.s- 
pitals. The majority of fatal case.s 
occurs in children under 7 years. 

The prognosis depends upon: 1. 
Amount of poison that has been ab- 
sorbed. 2. Whether the child is weak 
and delicate or strong and robust. 3. 
The occurrence of complications, 
especially cardiac, pulmonary, renal, 
and otitic. Very high temperature 
indicates a bad prognosis. The 
younger the child the graver the prog- 
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Hosts. Mortality Is estimated at from 
20 per cent to 30 per cent in children 
tinder 5 years of age. Causes of 
death: 1. Scarlatinal toxemia. 2. 

Nephritis. 3. Brain abscess from ex- 
tension. H. Brooker Mills (Therap. 
Gaz., May, 1921). 

Prognosis becomes unfavorable on 
the appearance of the following symp- 
toms, the gravity being in propor- 
tion to their severity : Violent onset, 
high temperatures, convulsions, ex- 
tensive pseudomembranous or gan- 
grenous j>hary ngitis, (li])htheria, 
croup, pneumonia, extensive cellulitis, 
superficial gangrene, nephritis, and 
exhaustion with general septic synip- 
tiims. The jirognosis in uncompli- 
cated cases is good. 

Sudden death is not uncommon in 
this di'^caso, and is usually due to 
myocardial trouble. Weill and Mouri- 
qtiaiicl (Presse nied., Aug, 5, 1911). 

Morbidity of over 7,000,000 cases 
colloeted and studied from comniiuii- 
ties in America, Kurope and else- 
where. The most striking fact about 
case-fatality of scarlet fever in the 
past half-rontury lias b<?eii its con- 
sistent, general and marked reduc- 
tion. The sexes, as a w'hole, show 
about equal susceptibility. During 
the first five years of life males are 
more susceptible to the disease, while 
between 5 and 15 years females are 
distinctly more susceptible. Case- 
fatality is higher among males at all 
ages. Nearly half of the scarlet fever 
cases was found to occur in the five 
years between 3 and 8 years of age, 
distributed nearly equally in each of 
the five years, and 2 children out of 
3 at this age contract the disease, 
when exposed to it in their homes. 
Ninety per cent, of cases occur un- 
der 15 years of age. Mortality is 
highest in infancy, being frofli 12 to 
20 per cent.** lowest at about .10 years 
of age, and thereafter gradually in- 
creases with age. Abjout 90 per 
cent, of deaths occur under 10 years 


of age, H. H. Donnalty (Wash. 
Med. Annals, Nov., 1915). 

PROPHYLAXIS.— In view of the 
gravity of the disease and the effect- 
iveness of preventive measures, pro- 
phylaxis assumes unusual importance. 
The most important of all prophylac- 
tic measure .s is complete i. sol at ion of 
the sick. This applies to nurse as 
well as to patient. If ]K)Ssiblc. one 
person should be selected as an inter- 
mediary between the nurse and the 
family. The doctor should always 
wear, in the sick-room, a gown of 
muslin or calico fastened at the neck 
and wai.st, and h)ng enough to com- 
pletely cover hi.s clothes. A stetho- 
sco})e should ))e used in making phys- 
icjil examinations of the chest. 

The period of isolation should not 
be less than forty days and as much 
longer as the presence of desquama- 
tion or purulent discharges may de- 
mand. 

1'he best prophylactic treatment is 
the removal of enlarged and diseased 
adenoids and tonsils. 

.Scarlet fever having appeared in 2 
pupils in a .school of over 300, the 
2 patients were at once isolated and 
the throats of all tlic contacts sprayed 
with a 1 : 2000 solution of mercury 
perchloride. No other cases ap- 
peared, and the remaining children 
appeared in perfect health, save for 
the fact that in 131 cases out of the 
remaining 299 an elevation of tem- 
perature varying hetw^een 99” and 
lOr F. (37.r and 38.3” C.), and last- . 
ing for two or three days, was found. 
There were absolutely no other 
symptoms or indications of the chil- 
dren being out of sorts. Thornton 
(Brit. Med, Jour., Feb, 29, 1908). 

In the last 28 years 4251 cases of 
scarlet fever have been reported at 
Brunn. Sterilization of the premises 
and measures to prevent infection of 
others failed in a large number of 
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cases. It is evident that the virus is 
transmitted not only in the period 
of incubation, but long after recov- 
ery, far beyond the routine six 
weeks. The aim should be to re- 
move the virus from the mouth by 
mechanical means. Kokall (Wiener 
klin. Woch., Dec. 29. 1910). 

Numerous observers of late, espe- 
cially in England, have shown that 
by the cle.'iiising treatttJcnt of nose 
and throat with a mild antiseptic 
healtliy cfiildrtm could be kept in con- 
tact with children ill with scarlatina 
without contracting the disease. The 
W'Hter has treated 2 fainiites, 6 chil- 
dren in each family, where one niein- 
ber had contracted scarlatina, and by 
the simple process of cleaning the 
nose and throat three times a day for 
six weeks he has prevented any fur- 
ther spread of the disease. Schultze 
(Med, Rec., Dec. 10. 1910). 

Dischar^ifes fn^rn the patient .shoiikl 
be disinfected with stront^ .sublimate 
soluti()n.s. The bedding', carpet, and 
clothinr; .should be disinfected with 
boiliiij^ water or steam. I'he mat- 
tress should be destroyed. The room 
itself should he thoroug’hly washed — 
floor, ceilins^. and walls — with a 
1:2000 sublimate .solution. 

One room on the top floor of ever> 
hou.se should he arrang^ed for a sick- 
room : the moIdiIv^,^s should he plain, 
and the floor of hard wood ; the walls 
and ceilin«rs should he painted or cov- 
ered with washable paper; the bed- 
.stead should be of enameled iron, h 
i.s a fallacy to suppose that dishes in 
the sick-room, filled with antiseptic 
fluids, can limit the spread of the dis- 
ease, or that there is any efficiency, as 
a prophylactic, in generatinj^" steam 
impregnated with medicinal agents. 
The use of such agents is liable to 
generate a false sense of security and 
lead to the neglect of more important 
measures. 


[The child should have its own 
dishes. Everything should be disin- 
fected before it leaves the room — i-e*, 
sheets, pillow-cases, towels, and 
everything used for the patient — in 
bichloride of mercury solution 1 :500 
or phenol solution 1:50; also the 
urine and feces, w^hich should be col- 
lected in a bed-pan containing equal 
f>arts chloride of lime and strong vine- 
gar, So far as possible use materials 
that can be burnt. Diapers could be 
made of old sheets, and napkins c<.)uld 
be made of paper. Hang a sheet at 
the door and kee]> it wet w'ith either 
of the solutions mentioned, as thi.s 
will catch the du.^t fmm the outside 
and infected material from the inside 
of the room. S|>rinkle one of these 
solutions r>n the floor, or mop once or 
twice a day. Have a gown and ca]) 
hanging at the <loor and a i>air of rub- 
!>cr overshoes for your own use. 
Take the giwvn ofT at the dtK)r of tiie 
.sick-room, and hav^e it disinfected be- 
tween vi.sits. When you leave the 
room, go to the hath-rot>ni and wash 
the hancl.s and face in a w’eak bichlo- 
ride solution. "Idle mail should also 
be carefully disinfected before it 
leaves the hou.se, using dry heal, and 
all animals kept out of the sick-room 
during the illness, as they are great 
carriers of the infection. — M. Brooker 
Mills.) 

Streptococcic vaccines have been 
tried. The most satisfactory of these 
so far has been (3abrit.schewsky\s, 
reference to which has already been 
made on page 342 in the second vol- 
ume of the present w^ork. 

Gabrittchew»l(y*s vaccine for scarlet 
fever ts made from streptococci iso- 
lated from the blood in the hearts of 
children^ dead of scarlet fever. It is 
a condensed bouillon culture of 
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Streptococci killed by heating to 60** 
C., and the addition of Yz per cent, 
carbolic acid solution. Each c.c. con- 
tains 0.02 to 0.03 of the bacterial 
mass. The vaccine was first used in 
Moscow in 1904. Usually 10 drops 
were injected with an ordinary hy- 
podermic syringe. The injections 
were made during an epidemic of 
scarlet fever, 185 persons being thu.s 
treated, as a preventive measure. A 
rise of temperature was observed in 
all but one. A moderate rise in 64 
persons, a faint rise in 54, a marked 
rise in 66. Local tenderness was 
seen in 66 patients, redness in the 
injected area in 173; swelling in 103. 
In many cases there was a rash re- 
sembling true scarlet fever, and in 5 
patients there was desquamation. 
There was a general rash in 43 per- 
sons, a local rash in 70; no rash in 
72 of the 185 patients; only 2 devel- 
oped scarlet fever; the remainder re- 
mained well, save that they showed 
these temporary complications after 
the use of the vaccine. Schainarine 
(Roussky \ ratch, June 30, 1907). 

The streptococcus vaccines, used a.s 
advocated by Gabritschewsky, have 
some influence in controlling epi- 
demics of scarlet, ft'ver. Their use, 
with proper care, is attended by no 
harmful rcsnlt.s. They should he 
given a wider application in this 
country to prove or disprove the con- 
tentions of the Russian physicians. 
Smith (Boston Med. & Surg. Jour., 
Feb. 24, 1910). 

After using the Gabritschewsky 
vaccine in 700 cases the writer con- 
cluded that it had a decided value 
from a prophylactic standpoint. In 
comparing the effects observed he 
states that but one very light case of 
scarlet fever has occurred among the 
nurses who have received vaccine 
treatment, while in a considerably 
smaller group, under identical condi- 
tions, 5 developed severe cases of 
scarlet fever. Watters (Jour. Amer. 
Med. Assoc., Iviii, 546, 1912). 

During a severe epidemic of scarlet 
fever in a number of villages the 


writer used GabiitiichewBky*s bac^ 
terisa, making about 3000 inocula- 
tions. The results were very sati.s- 
factory. It was found, hovrever, that 
a single inoculation does not confer 
immunity, and that immunity does 
not last over six months. Poloteb- 
nova (Roussky Vratch, July 14, 
1912). 

[\ physician shcuild not attend an 
obstetric case while in attendance 
upon a patient .suffering with scarlet 
fever. — II. Brooker Mills.] 

TREATMENT. — Many specifics 
for scarlet fever have been proposed, 
tried, and found wanting:. Much may 
be done to avert complications and to 
render them less serious when they 
occur, and many lives may he saved 
by judicious rnanag:ement. Mild cases 
require little or no medication ; they 
usually receive too much. 

The patient should he kept in bed 
for at least three weeks, and should 
receive a fluid diet for not less than 
two weeks. Milk is the be.st diet for 
scarlet-fever patients. Tl may be 
griven peptonized or plain. Later in 
the tiisease broths, egfcrs, or meat- 
jellies may be pvan. The stomach 
shoiihl never be overfilled. 

I The diet should be liquid and 
nourishing:. If the child is breast-fed, 
have the milk pumped from the breast 
and fed to the child. Tf a bottle baby, 
dilute one-half with water if on 
straig:ht milk, because whole milk 
constipates and causes tympanites, or 
half milk and half Vichy water, 
because alkalies help to neutralize the 
acidity, which is one of the causes of 
the nephritis. Orange juice is very 
beneficial. Lemonade is good, espe- 
cially if one adds to every pint (500 
C.C.) 1 dram (4 Gm.) of cream of tar- 
tar. Cereals may be cautiously added, 
and water should be given freely. 
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;Avoid the use of salt and exclude 
soups and bouillon from the diet.— 
U. Bmoker Mills.] 

The initial vomiting^ usually re- 
quires no treatment, but the bowels 
should l>e acted upon mildly by small, 
re{)eated doses of calomel. Later 
they should he kept actinj*’, if possible, 
by means of enemata rather than by 
the use of cathartic drug^s. 

In severe cases stimulants are re^ 
(j Hired. In malij:>"nant cases they 
should be pushed to the ])oint of 
tolerance. Strychnine is of erreat 
\ aJnc in septic cases with pro.st ration ; 
it may often be combined to advan- 
tatre with digitalis. Bathing the sur- 
face with warm water followed by 
anointing with plain or carbolic vase- 
lin or a 5 per cent, ichthyol ointment 
should be beg;iui as soon as the first 
signs of desquamation appear, and 
should be continued throughout the 
course of the dis€‘ase. 

For the itchinpr, which is sometimes 
intolerable, keeping the child restless 
and irritable, the writer finds sponge 
ing the body with a warm solution 
of sodium carbonate (grain x — (im. 
0.6- to — 3j — 60 c.c. ), to which a little 
mucilage has been added, very useful 
and soothing. Seymour Taylor (Med. 
Bull., -Aug., 1907). 

Tepid baths (28" to 32" C.--82.4" to 
89.6® F. ) of 20 minutes* duration and 
given every evening, or if necessary, 
morning and evening, will often in- 
duce sufficient sedation. The un- 
pleasant sensation of heat in the skin 
is al.so allayed by such baths, though 
still more effectually by rubbings 
with the following liniment: — 

Coic/ cream. 

Neutral glycerin . . . .aa SO Gm. (12 dr. 

M. Ft. linimentum. 

The liniment should preferably he . 
used hike-warm. A. F. Plicque 
(Med. Bull.; N. Y. Med. Jour., July 
27, 1912). 


The throat symptoms of the first 
few days may be mitigated by giving 
cool water or bits of ice. Later *hot 
drinks may be given or irrigation of 
the back of the throat with a weak 
hot saline or bone acid solution may 
be employed. Chlorate of potash 
should he avoided. Its beneficial 
effects are doubtful. Nasal syringing 
should be avoided unle.ss clearly in- 
dicated by a purulent nasal di.scharge 
(}r obstruction of the nasopharyn.x. 
More harm than good may result from 
ovcrzcalous attempts at local treat- 
ment of the throat and nose. The 
most sncces.sfiil treatment consists in 
the use, not of active and poisonous 
antiseptics, hut of mild and cleansing 
washes, freely and frequently afiplied. 

(As to the toilet of the nose and 
throat: Swab, spray, or gargle with 
alkaline solution, according to the age 
of the child. If the ]>aticnt Ik* old 
enough to gargle, this should be 
done ; if, on the other hand, it be too 
young for that, but old enough to 
open its mouth and put out its tongue 
when told to do so, then swahbing 
may be employed, while, if it be too 
vfiung to do this, spraying with an 
atomizer would he better. Potassium 
permanganate, gr. ss (0.03 Gm.), 
water %] (30 c.c.), is a good solution 
to u.se four times a day. Do not use 
potassium chlorate for the sore throat, 
because of its well-known irritating 
effect on the kidneys should any of it 
he swallowe.d or absorbed. After 
using the alkaline solution instil a few 
-drops in each nostril of any oily prep- 
aration, such as : — 

B Menthol gr. x (0.65 Gm.). 

Phenol cryst gr. ij (0.13 Gm,). 

Ol eumlypt f3s« (2.0 c.c.). 

Liq, alboieni fjij {(iO c.c.). 

H* Brooker Mills.] 
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Adenitisi can only be controlled by 
checking the septic process at its 
fountain-head in the throat. The ap- 
plication of hot oil or the hot-water 
bag is soothing to some patients, but 
the use of cold is preferable in most 
cases. Poultices should not be ap- 
plied continuously. Diffuse suppura- 
tion re<]uires free incision. Otitis re- 
quires the treatment demanded by the 
disease in other conditions. The 
joint affections require but little treat- 
ment other than rest and protection. 
Rheiimatisiu should receive its own 
appropriate treatment. Restlessness 
and nervous .symptoms are .sometimes 
relie \Td by cold to the head, or by the 
use of small doses of phcnacetin, not 
enough i)eing given to materially 
affect the temy)oratiire. Nephritis 
should receive pronqu and \ ory care- 
ful attention. Its treatment is that of 
nei)hritis due to other causes, 

A study of 325 cases, with 23 
deatli.*^, in the Alexandra Hospital, 
Montreal, showed that twenty-one 
days’ milk diet and twcnty-oiu* days’ 
bed should be the rule to prevent 
death from noi>hritis J. McCrac 
(Montreal Med. Jour, Sept., bH)8), 

1'lie temperature may require atten- 
tion from the out.set, but it slu»uld 
not be forgotten that a high tempera- 
ture IS iii>rnial to scarlet fever. It 
may be allowed to run, therefore, 
without interference, to a somewhat 
higher point than in most other dis- 
eases. Hyperpyrexia, or a tempera- 
ture continuously above 1 04® F. 
(40° C. ), demands treatment. It is 
best reduced by means of the cold 
bath; but this, for obvious reasons, is 
less practical in private than in hos- 
pital practice. The cold pack or cold 
sponging are more available. An 
effective method of applying cold 


adopted at the Willard Parker Hos-^ 
pital is thus described by Northrop: 
“The tendency in all cooling processe.s 
is for the feet to become cold. To 
obviate this the patient is placed upon 
blankets, but the legs, feet, arms, and 
hands are wrapped in warm, dry 
blankets, and hot bottles are inclosed 
in the wrap])ings. An icc-bag is ap- 
plied to the head. The face and 
trunk are freely sponged in warm 
water and alcohol, evaporation being 
hastened by fanning, so long as it 
cools the patient, clears the cerel)riim, 
gives force and improved rhythm to 
the heart, and leaves the patient to a 
quiet sleeii)/' 

(ireat cantion should be exercised 
in the use of antipyretic drugs. No 
coal-tar antipyretics should be used. 

I T reat the tem]:)eratnre hydrothera- 
Ipeutically — /.e., sponge baths, colonic 
irrigations, ice-bags, etc. In cases of 
very high temperature, and especially 
with diminution of urine, once a day 
wrap the child in a blanket and place 
it in water at a temperature of 90° to 
95°; keep it there for from lO to 12 
minutes ; take out of w’et blanket and 
place in dry blanket, and gis e inunc- 
tion of cacao butter. Try to have two 
rooms, one for day and one for nig^ht, 
preferably with a sunshine exposure. 
Keep temperature of rooms at to 
70^ F.-H. Brooker Mills.l 

In all cases in which hypodermic 
injections of large cio.ses of quinine 
bihydrochloride were given the infec- 
tion was cut short. The fever yielded 
after the second or third injection, 
desquamation rapidly supervened, and 
prompt recovery followed. A. Tram- 
biisti (Sematne med.. June 18. 1913). 

The writer uses quinine bihydro- 
chloride, giving a 30 per cent, solu- 
tion hypodermically in full doses. A 
single injection is said to reduce the 
temperature rapidly and to improve 
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the subsequent course. Chichkine 
(Gac. Med, Catalan., Jan., 1915). 

Serum treatment has been tested 
ven^ c.xtensiveJy, but I feel con- 
strained to say that up to the present 
time it has not proved of the value 
hoped for. It is certain that the stock 
aTitistre])tococcns serums have not 
shf)wn themselves to be of strikin^f 
value. Decided results have been 
claimed for Dscherich and Moser's 
serum, but it has not been generally 
adopted. Inasmuch as the more, 
serious symptoms of scarlet fever. are 
all largely due to streptococcic infec- 
tion, the thcf)rv underlying the use of 
normal serum is not irrational. At 
the present writing, however, no posi- 
tive statements can be made regard- 
ing its efficacy, 

[The value of antistreptococci 
serum is doubted and its use is 
limited. I’here are several conditions 
where one would not use the serum: 
1. In case.s with very high tempera- 
ture. 2. In very young infants or pa- 
tients who are greatly exhausted from 
the effcct.s of the di.sease. If indi- 
cated, use 20 to 40 c.c. every 4 to 6 
hours. The prophylactic <U»se to 
others is 10 c.c., but a single inocula- 
tion does not confer immunity, and 
immunity, when present, does not last 
over 6 months. — IT. Ilrooker Mills.] 

More promising results have been 
obtained from scrum of convalescents. 

In a recent malignant epidemic of 
scarlatina at Stockholm, convalescent 
serum was obtained from the fourth 
to the seventh week of the disease, 
and 0.5 per cent, of phenol added. It 
was then used exclusively in des- 
perate cases, with intense intoxica- 
tion, bad mental state, pulse 140 to 
160, cyanosis, fever 40® to 41® C. — 
cases in which recovery would aver- 
age much less than 50 per cent. Of 
,237 cases sufficiently serious to re- 


ceive .serum, 195 recovered, while 25 
died in the first and 17 in the second 
w^eek of the di.sease. Of the 195 
cures, 101 were \cry prompt fn 91 
cases of the same type who received 
no serum the mortality was 70 per 
cent. Mild cases can supply scrum 
as potent as severe cases. Kling and 
Widfelt (Ifygiea. Jan. 16, 1918). 

In treating severe scarlet fever 
with convalescent serum, the l>Iood 
w'a.s drawn from the tw'entieth to the 
twenty-eighth day. Serums from sev- 
eral patients w’cre mixed, tested for 
sterility, and stored in the refriger- 
ator. The scrum was injected intra- 
muscularly in the thighs in do.ses of 
25 to 90 c.c. drams to 3 ouiicesL 
60 c.c, (2 ouncesf being the usual 
dose. C ommonly a single do.se \\as 
given, occasionally 2. .\'o local or 

general disturbances followe<l. Nine- 
teen cases w'ere thus treated. Quite 
constantly a fall of temperature be- 
gan two to f(*ur hours after the in- 
jection and contiiJtied gradually f(»r 
tw’clve to twenty-four hours, In 
jiurtly toxic cases the temperature 
fell to nearly normal and tended to 
remain there. In cases with scf/tic 
cornplication.s it rose again alter the 
fall and ran a ‘septic’* course. Weaver 
(Jour, of Infect. I)is., Mar.. 1918). 

Report of favorable results in pro- 
phylaxis of scarlet fever by the use 
of a scrovaccinc obtained from the 
desquamated scales of scarlet fever 
patients. Horses treated with it de- 
veloped antibodies in their serum to 
an amboceptor power of 2fKK), f .)f 40 
children immunized and allow^cd to 
live and sleep in the same bed w'ith 
scarlet fever patients, not one con- 
tracted the disease. Of 25 children in 
families where there was a case of 
the disease, not one contracted it. 
The immunized children were fol- 
lowed for six months, and the per- 
sistent presence of the amboceptors 
' confirmed. Di Cristina and Pastore 
(Pediatria, Jan., 1919). 

According to Ramond and Schultz, 
sodium salicylate possesses to a cer- 
tain degree specific properties. 
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Sodium salicylate is indicated in 
scarlatina. It should be given from the 
start, but on the fifth day discontin- 
ued, and rewSumed from the fifteenth 
to the twentieth day, when late com- 
plications are due. The dose is about 
6 Gm. (9() grains) per day, increased 
to 8 Gm, (2 drams) or more if re- 
quired. Nocturnal exacerbations be- 
ing typical in scarlet fever, the drug 
should be continued during the night. 
At the fifteenth day llie dosage need 
not be as large. Under this drug the 
fever subsides hy the third day. The 
throat lesions are rapidly reduced, but 
with the recrudescence at the fifteenth 
day. may reappear in an aggravated 
form. They are rapidly controlled by 
the salicylate. The latter may abort 
late neplirifis if given in time, but if 
the complication has several days’ 
headway, should be given cautiously, 
lest the kidneys be unable to excrete 
it. If it can pa.ss the kidneys the dose 
may then be auginc.nte<l. <.)n all other 
manifestations of the disease, the 
drug acts more or less as a specific. 
Ranioiul and Schult/ (Jour, de med. 
de Paris, Sept., 1916), 

Salvarsan, and especially neosal- 
varsan, have l)een much laiKkd, hut 
neither has .stood the test of experience. 

[But little medicine should be 
f»:iven, but the free use of water is 
necessary. The one and only driig^ 
that is usually necessary is potas- 
sium citrate in 2- to 5- grain (0.13 to 
2 (ini.) closes, or liquor potassii 
citratisy 15 to 20 minims (0.9 to 1.25 
c.c.) three times a day. Sweet spirit 
of nitre should not be given freely. 
The skin in scarlet fever is not active, 
and therefore there is no use for a 
diaphoretic ; as for diuretics, the pos- 
sibility of damaged kidneys should 
always be borne in mind. If renal 
inflammation develops, poultices ap- 
plied over the kidney region may do 
good. Make flaxseed poultice with 16 
parts flaxseed and 1 part mustard^ or 


4 parts flaxseed and 1 part digitaliav 
leaves. Put on everj^ four hours dur- 
ing the day, and keep on hot for half 
an hour. For stimulation, when 
needed, caffeine sodium-benzoate in 
%-grain (0.03 Gm.) doses hypoder- 
mically is among the l>est. Digitalis 
and strophanthus, the latter especially 
in very young children, may be em- 
l)k)yed by mouth. Itching is very 
troublesome during desquamation in 
scarlet fever; warm baths followed 
by cacao-butter inunctions arc very 
helpful. — H. Brookcr Mills.] 

.As emaciation and anemia are fre- 
quent results of scarlet fever, active 
tonic treatment should be instituted 
during the convalescence, the chief re- 
liance l>eing placed upon iron. Bash- 
am’s mixture is especially indicated. 
The patient should be particularly 
protected from cold, for exposure not 
infrcMjuently seems to precipitate 
nephritis long after its usual period of 
occurrence. 

When the clei^ression becomes 
threatening the use of adrenalin 
sometimes proves very benelicial, as 
shown by Hutinel. 1'he 1 : 1(X)0 solu- 
tion may be slowly injected intra- 
muscularly in saline solution, the dose 
varying with the age, from 5 to 10 
minims, repeated every hour or two. 

The blood-pressure was found in a 
series of cases to be subnormal in 25 
per cent. Pronounced arterial hy- 
potension, especially if accompanied 
by other signs of acute suprarenal 
insiifTiciencj% should be treated hy 
adrenalin. J. D. Rolleston (Brit. 
Jour, of Children’s Dis., Oct, 1912). 

The writer found adrenalin very 
useful in tiding the patients past the 
danger point when the adrenals 
seemed to be .suffering acutely from 
the infectious toxic process. Cam- 
{^orated oil, also proved surprisingly 
effectual, P. H. Kramer (Nedcr- 
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SCLERODERMA, 


landsch Tijdschrift v. Geneeskunde, 
Sept. 6 , 1913). 

In the writer’.s service there were 
54 cases of malignant scarlet fever 
in a total of 550 cases of this disease; 
in a previous series of 833 cases there 
w'ere 37 that terminated fatally. Re- 
covery was the rule in destructive 
lesions in the throat: the defects in 
the tissues were filled in time and no 
operation was required. llutinel 
(Arch, dc tued, des enfants, Feb. 1915). 
Fi.oyd M. Crandall, 

New' York. 

AND 

FI. Brook KR Mills, 

Philadelphia. 

SCHLAMMFIEBER. — This name 

was applied to a form of acute infectious 
jaundice which occurred among young 
subjects who had worked in the districts 
of Breslau that had been recently flooded, 
ft is not entitled to classification as a 
disease, since it corresponds in every way 
with acute infectious jaundice ^ Weil's dis- 
ease), trentc<l on page 394 of the sixrth 
volume of the present work. 

SCLERODERMA.-DEFINITION. 

— A <lisease characterized by induration 
of the .skin, and at times of the .sub- 
cutaneous tissues, which sc.nielimes pro- 
gresses to complete atrophy cd these 
tissues. 

VARIETIES. — Three main varieties, of 
scleroderma are rccognixed: the diffuse^ 
which is generali/e<l ftr limited t" certain 
areas: the circumscribed, <;r morphea, 
w'bicli aj>pcars in spots; and sclerodac- 
tyly, which is limited to the hattds. 

SYMPTOMS. — In the diffuse form, 
after a series of prodromic symptom.s, 
setisations of chilliness of heat, pruritus, 
and pain in the mu.scles and articulations, 
the tissues becoming thickened, stiff, and 
hard, and appear edematous. The .skin 
is cold and whitish, contracted, and some- 
times painful. The face and the upper 
part of the body may he the onlj'^ parts 
affected, but the entire body becomes in- 
volved. The skin is, a.s it were, glued to 
the skeleton, the lingers and toes being 
thin and stiff or hooked. A variable 
amount of pigmentation is it.snally pres- 
ent in well-developed cases. Gangrene 


is sometimes observed, constituting the 
mutilating form. 

In the circumscribed variety, the mor- 
phea of Era.snuis Wilson, the affected 
spots arc limited in area, the spots being 
flat or raised, oval or rounded. Their 
color varie.s from a light pink to a pale 
or dark violet, and undergoes changes 
which ultimately give the lesion a 
characteristic aspect: a whitish-brown 
squamous center .surrtninded by a bluish 
or lilac pigmented border, or ring. They 
are seldom painful, thcuigh pruritus is 
stmietimes complained of. The spt»is, <d 
w'hich there are generally but two or 
three, are usually located uptm the neck, 
the chest, the abdomen, the arms, or 
the thigh>>. These spc»ts gradually fade 
avva 3 ^ but occasidually cicatrice^ arc left 
to mark the l<»cation r>f the lesions. The 
prcjgnosis in this form is favorable. 

In sclcrodaciyiy the third phalattx be- 
comes atrophied ami its tis.Hueo;, including 
the nail, arc partially destroyed by ab- 
■^cess. The flexor temlons are <*oritraclcd 
and give tlie fmger the appearance of an 
angular hook by flexing the first plialanx 
upon the secomb Here also the skin is 
hard, c»»ntracted, adherent to the b<«m's. 
and lilac in color. The i>rognosis is 
necessarily tinfavorable. owing i*> the 
mutilaiions caused by the disease. 

DIAGNOSIS. — The 011 I 3 ' conditi<*i» with 
which sclertulerma can l>e easily' con- 
founded is leprosy, but the tubercle.s of 
the latter disea^e, the broad dissemina- 
tion of the skin lesions, the nasal dis- 
order, the char.actcr of the ulcerations, 
and the disturbances of .sen.sation usually 
facilitate its recognition. 

Osier o!>scrves that diffuse scleroderma 
must sometimes be distinguished from 
brawny, solid edema, met with at times in 
patients wdth long-standing renal or car- 
diac disease, in which there is indurati*»n 
following chronic dropsy. In scorbutic 
sclerosis there may be parchment-like 
immobility of the skin, due to extensive 
.subcutaneous hemorrhages, involving the 
muscles. 

During the .stage of swelling it may 
re.semble myxedema. In' Raynaud's dis- 
ease the infiltration, pigmentation, and 
extreme cyanosis arc not wholly unlike 
those of scleroderma. The increase of 
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pigment may suggest Addison's disease, 
since the bronzing may be extreme. 
ETIOLOGY AND PATHOLOGY.— 

Scleroderma is an angiotrophoneurosis, 
most frequently observed among neurotic 
subjects and often in connection \vith 
the rheumatic diathesis. It may appear at 
any age, but chielly in early adult life, 
and is more prevalent among women than 
men. The neurotic influence, however, 
does not account fur all cases, nerve- 
changes being wanting in the majority. 
Exposure tf> cold and wet, rheumatism, 
nerve shocks, menstrual disor<lers, trau- 
matisin, etc., are named as causes. 

Kap<tsi m)tes that the lesions follows 
to a degree, vaseiilar clistriimlion. The 
morbid changes peculiar to scleroderma 
iiieliule an endoperiarteritis. which may 
l»e traced to vari<nis structure.s: the mu.s- 
cles, the myocardium, ilie uterus, the 
lungs, and the kidneys particularly. The 
scler<»sjs would thus seem to be a result 
r>f the vascular disturbances, tbnmgh 
impaired mitriti<»n «*i the affected areas. 

'File chief changes in the skin, acci»rding 
to Sclunnberg, are an increase and con- 
<lcnsati«in of the connective tissue in the 
coriuni and the subcutaneous tis.sue, an 
increase in the elastic tissue, and a dimi- 
nution in the caliber of the bhxnl-veswsels. 
i^ater airoi»hy of the sul>cutanct»u.s tissues 
occur.s. 

Keines reported 13 cases wliich .seemed 
to confirm the connectit)n bt'tw'een .sclero- 
derma and tubercnlou.s infection. 

Of 5 cases of diffu.se scleroderma exam- 
ined hy Whitc'house, 3 gave a strongly 
positive Wassermann reaction, 1 a faintly 
positive and 1 a negative reaction. 

According to Ravogli, 1917, the under- 
lying factor in the disease is a disturbance 
of equilibrium of the internal secretions of 
the adrenals, thyroid, etc., while exposqre 
is often the determining factor. Criado, 
1918, obtained improvement in one case by 
adrenal administration, and made the sug- 
gestion that adrenin be also used locally. 

PROGNOSIS. — The prognosis is ex- 
ceedingly unfavorable as regards cure. 
The disease usually persists throughout 
life. Improvement occurs in quite a third 
of the cases. In adults Lewin and Heller 
report 16 per cent, of cures, and 31 per 
cent, in children under 15 years of age. 


TREATMENT.— The treatment con- 
sists in nutritious diet, good hygienic 
surroundings, iron, and codliver oil in 

ascending doses (the latter up to 10 table- 
spoonful-, per day); sodium salicylate; ex- 
ternally. steam baths, mud baths, mer- 
cury (by inunction), galvanism, and mas- 
sage. The most reccnl remedy is thyroid 
gland; l>iit, according to OsEt, it is not 
of much value, Itmcfj recfumnends elec- 
trolysis, at nr*.t at comparatively short 
intervals; then, wIkmi amelioration is 
manifest, at imicli linger intervals. Elec- 
lrf)lysis <locs not act bv <lestructive action, 
1ml at a distance, infliuncing c\cn patches 
not t<‘uched. iMiili]>p,sohn ol)tained excel- 
lent results by tbe aflmini--tration of 
salol, in doses of about 7 to 15 grains 
(0.45 to 1 Cim.), tliree or lonr times daily. 

S. and W.* 

SCLEROSIS. Sc( lM)i x. 

SCOLIOSIS. See Spink, Diskases 

\NJ> I .\J t 'RlKS OF. 

SCOPARIUS AND SPARTE- 
INE. — Scoparins, N. I", (spartiuin, 
broom, broom“to])s, l)cst»m). is the 
dried tuf)s of C\tisus scol^arius (fam., 
Leguininosje), a densely growing: 
shrub indigenous to ICnrope and ad- 
jacent Asia, and sparingly naturalized 
in sandy st>il in .North .America. Its 
long, slender, erect, and lough twig's 
are arranged in large, close fascicles 
which lie y>arallel with and close to 
one anotlier, and have a ]>ecLiliar odor 
when bruised, and a disajgreeably bit- 
ter taste. The (piality of the drug 
deteriorates with keeping, the pecu- 
liar odor of the recently^ dried drug 
being partially or completely lost. 

Broom contains two active princi- 
ples, s]>arteinc and scoparia. 

Sparteine (rirJ 120^2^ JS a trans- 
parent, oily liquid, colorless when 
fresh, but turning brown on cxix)sure, 
having an odor resembling that of 
aniline, and a very hitter taste. Spar- 
teine is heavier than water. It is but 
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slightly soluble in w^ter, but readily 
dissoh es in alcohol, ether, and chloro- 
form, and is insoluble in benzene and 
henzin. Sparteine contains the car- 
diac properties of scoparius. 

The official sulphate of sparteine is 
prepared by dissolving 10 parts of re- 
cently distilled sparteine in 40 i)arts 
of diluted (10 per cent.) sulphuric 
acid, and allowing the solution to 
crystallize in a warm place. It should 
be kept in well-stoppered, anihcr-col- 
ored vials. Sparteine sulphate occurs 
as colorless, rhombcndal crystals, or 
as a crystalline powder, odorless, but 
having a slightly salty an<l .somewhat 
bitter taste, s<diible in 1.1 parts of 
water, 2.4 parts r)f alcohol, but in- 
soluble in etlicr and chhnvdonn. It 
is hygroscopic, and its aqueous solu- 
tion has an acid reactioji. 

Sc<.>parin I gluco- 

side. occurring in palc-yellow crystals, 
without odor or taste, and soluble in 
alcohol, alkalies, and in hot water. It 
probably represents most of the diu- 
retic properties of scoparius. 

PREPARATIONS AND DOSES. 

— The rmly official preparation is : — 

Sparteincc sulphas, U. S. P. (sparte- 
ine sulphate). Dose, pi to 2 grams 
().(X)S to 0.13 Gm.). 

Unofficial but serviceable prepara- 
tions are: — 

Scoparius, N. F. (broom-top.s). 
Dose, 15 to f)0 grains (1 to 4 (nn.), 
usually in decoction. 

Decoctiim scoparii (decoction of 
broom, made by adding ounce — 
16 Gm. — to 1 pint — 500 c.c. — of water, 
and boiling dt>wn to pint — 250 
c.c.). .Dose, 1 ounce (30 c.c.) to be 
taken every three hours. 

Fluidextractum scoparii, N. F. 
(fluidextract of broom). Dose, 15 to 
30 minims (1 to 2 c.c.). 


Infusum scoparii, Br, P. (infusion 
of brcx:)m, made by adding 2 ounces — 
60 Gm. — of dried and bruised bn>om- 
tops to 20 ounces — 600 c.c. — of boil- 
ing' distilled water; infusing in a 
covered vessel for fifteen minutes and 
straining). Dose, 1 ounce (30 c.c.) 
every three hours. 

Sca>pariii (the glucosidc). Dose, 8 
to 15 grains (0.5 to 1 Gm.). 

PHYSIOLOGICAL ACTION. 
Internally broom, in large doses, ex- 
cites vomiting and purging, and in 
smaller doses increases the urinary 
(Hitput. Sparteine acts upon the 
bean as a stimulant or tonic like 
digilalin, while senparin exerts its 
action upon tlic kidnevs. Sparteine 
lias a decided effect upon the nerves 
and s])inal cord, lowering rellex ac- 
li(»n, paralyzing motor nerves, reduc- 
ing the electrical excitability of the 
vagus and, finally, causing death by 
j>aralvsis of respiratitm, both as a re- 
sult of its action upon the center and 
upt>n the respiratory muscles. 

In its action upon the circulation 
sparteine, according to most observ- 
ers, causes a transient rise in ar- 
terial pressure, followed b}' a longer 
j)eriod of diminislied vascurar tension. 
I.aborde, however, claims that spar- 
teine has no influence on the blood- 
pressure. Small doses slow the heart 
for a short period and then accelerate 
it, the volume of the pulse being sim- 
ultaneously increased. Large doses 
cause marked depression of the car- 
diac muscle, and of the vagus. The 
heart responds to its action in about 
twenty to thirty minutes, and the 
effect continues for from six to eight 
hours. 

No cumulative action has been ob- 
served. When taken regularly for 
several weeks, the effects continue for 
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several days after discontinuing the 
remedy. 

In its action on the muscles, D. 
Cerna demonstrated that sparteine 

causes a brief period of increased 
muscular irritability, that it augments 
reflex action by a direct influence 

upon the spinal cord, this increase be- 
ing followed by a sulisequcnt depres- 
sion, that it gives rise to convulsions 
of a spinal origiti and generally 

tetanic, that it causes a primary in- 
crease in the rate and force of the 
heart’s action by a direct influence 

u|)on the heart, the increase being 
s<.)on followed by a decrease, due to 
direct cardiac action and stimulation 
(d the cardioinhibitory centers; it aitg- 
nuMits tlie blood-pressure by an action 
upon the licart. and also by stimulat- 
ing tile central vasomotor system ; the 
arterial pressure subsequently de- 
clines, enving t<'‘ paralysis of the vaso- 
moti>r system and a direct depressant 
action upon the cardiac musculature. 
It is claimed that s])arteine strongly 
and [iromptly reduces the size of the 
heart. 

THERAPEUTIC USES. -In re- 
nal insufficiency with deficient urin- 
ary secretion, due to lowered arterial 
tension, scopariiis yields gocxl results; 
also in the edema, or dropsy, accom- 
panying heart lesions. It is con- 
traindicated in the acute stage of 
inflammation of the lungs, heart, or 
kidneys, but in the subacute or 
chronic stage it may be used with 
advantage. In hydrothorax and as- 
cites occasional doses of compound 
jalap powder may be combined with 
it to advantage. 

Scoparin has been used as a diu- 
retic in doses of from 8 to 15 grains 
(0.5 to 1 Gm.) by the mouth, or 
to 1 grain (0,03 to 0.06 Gm.)‘ dis- 


solved in water with a trace of am- 
monia, or in a mixture of 1 part of 
glycerin and 3 parts of water, given 
h^qiodcrmically. 

Sparteine is pre-eminently a heart 
tonic and heart regulator, rapid in its 
action, certain in its effects, and pro- 
ducing a regulatitju of the heart’s 
pulsations in more ways than one. 
If the pulse rate is below normal, it 
will cause acceleration, but if above 
normal, it will bring it down. 

Labortie calls it the “cardiac met- 
rruiome.” In weak and irregular 
heart Germain See advises doses of 
from t() I'ii grain (0.016 to 0.01 
(jin.) every four liours. In heart- 
failure, the result of mitral disease, it 
gives the best results. In valvular 
disease, with defective compensation, 
small doses are apparently more effi- 
cacious than large ones. Shoemaker 
has found sparteine of service in 
cases of enfeebled cardiac action from 
structural lesions, and also where the 
innervation of the heart was markedly 
disturbed. In mitral disease it is 
particularly valuable, even in the ad- 
vanced stage, when dilatation has be- 
gun. In cases of dyspnea, palpitation, 
and cardiac debility, due to fatty de- 
position around the heart, sjiarteine 
is satisfactory. In dilatation due to 
valvular disease sparteine may be 
given hypodermically. In functional 
cardiac disease, the result of exces- 
sive bodily or mental labor, anxiety, 
and in **tobacco heart,” sparteine will 
yield gratifying results. In chronic 
parenchymatous nephritis sparteine 
will aid in the elimination of urea 
and thus prevent uremia. In valvular 
cardiac disease, due to acute articular 
rheumatism, cardiac dilatation with 
failing compensation, chorea asso- 
ciated with endocarditis, exophthal- 
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mic goiter, etc., Cerna has obtained 
good results from the use of spar- 
teine. In morphine addictions spar- 
teine is useful in supporting the heart 
and svstcni during the withdrawal of 
tlie drug. Ill postoperative suppres- 
sion of urine, postanesthetic nausea, 
and operative shock, Pettcy places 
great failJi in sparteine, but insists 
that tlie dose l>c at least 2 grains 
(0.13 Gni.), repeated every two to six 
hours, when the effect of the remedy 
is to be assured. Hysterical excite- 
ment is, in many cases, amenable to 
sparteine sulj)hatc. 

C. Sum NEK Wttjikkstine, 
Philadelphia. 

SCOPOLAMINE (HYOSCINE) 
AND SCOPOLA. — Scopolamine. f)r 
hyoscine (C17H21NO4), an alkaloid 
obtained from various plants of the 
family Solanacere, including Atropa 
belladonna, Datura stramomum, Jlyo-- 
sc yam us nujer, and Sc opal a carniolica. 
1'he last-named plant is an herb 
growing in the eastern Alps, Car- 
})athian Mountain.s, and neighboring 
regions, and contains alxmt 0.6 per 
cent, of total mydriatic alkaloids, in- 
cluding 0.06 ]»er cent, of scopolamine. 
Scopola jap 07 iic(A is another species of 
the i)lant, growing in Japan, and con- 
taining tlie same principles as the 
Kiiropean scopola. In these two 
plants, scopolamine is present in 
larger amount than in the other mem- 
bers of the solanaccous group, the 
next Ijeing hyoscyamus, which, in its 
total alkaloidal content of 0.08 to 0.15 
per cent., contains 0.02 to 0.0375 per 
cent, of scopolamine (KraeEmer). The 
histological structure of the sc6p<.da 
rhizome, which is the part of the plant 
used in medicine, closely resembles 
that of belladonna root. The name 


scopola (or scopolia) is derived from 
Scopoli, an Italian who was professor 
of botany in Pavia about the middle 
of the eigliteenth century\ 

Though discovt*red, the one in hyo- 
scyamus and the other in scopola, 
hyoscine and scopolamine are identi- 
cal chemically. Most of the drug be- 
ing obtained from scopola rather than 
hyoscyamus, the term scojiolamine is 
ffften given preference, and in many 
hairopean countries it is tlie rnily 
appellation used. 

Ofticially, tliat is t<» say, from the 
.standpoint of the I’niled .*^lates 
PharmacojKcia, scopolamine and hyo- 
scine are identical in all respects. A 
slight distinction is, however, some- 
times made between the two sul)- 
stanccs with respect it) their optical 
properties, scojinlamiue being taken 
t<» refer to a completely le\ orotatorv 
specimen of the alkaloid, is,, one 
which rotates tlie jilane of polarized 
light as far to the left as this par- 
ticular chemical compound ih cajiable 
of doing it, and is conijxi.sed exclu- 
sively of 1evc>rotatory m« decides, 
while hyoscine is taken to refer to 
anv specimen ranging ]>etween the 
completely levorotatory and the in- 
active, the latter being a mixture in 
equal parts of levorotatory and dex- 
trorotatory molecules. Thv optically 
inactive variety of hyoscine is termed 
atroscine. Levoscopolamine, under 
the influence of light, is gradually 
transformed into atroscine, thereby 
suffering some reduction in its periph^ 
eral nervous effects, i,c., mydriasis, 
vagal paralysis, arrest of secretion, 
etc. For ordinary purposes, however, 
.scopolamine and hyo.scine are gener- 
ally considered equivalent. Various 
preparations that have, in the past, 
been termed hyoscine have consisted 
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merely of a more or less impure 
scopolamine. 

PREPARATIONS AND DOSE. 

— Scopolamincc hydrobromidum, V, S. 
P. (scopolamine or hyoscine hydrohro- 
mi(le) [C1.7H.1N4O.IIBr-f3M.OJ, oc- 
curring in colorless rhombic crystals, 
sometimes of large size, with an acrid, 
slightly bitter taste, and sliglitly elllores- 
cent. Jt is soluble in 1.5 j)arts of 
water, in l(j parts of alcohol, and in 
750 parts of cliloroforin. Jt should be 
kej)t in am])cr'Colored vials. Dose, 
to grain (0.0(K)2 to U.OOl Cm.). 

The following iirejjarations were for- 
merly official : — 

S cupola . V. S. P. \TIT (scopola), 
the dried rhizome of Scopola carnioUca, 
recjuired to yield not le>s tlian 0.5 per 
cent, of mydriatic allcaloi(L. Dose, yj 
grain (0.()d5 (ini.). 

Pluidcsh acluni scopolcc, U. S. P. 
\’ 1 1 1 ( lhii<le\tract <d scopola ). contain- 
ing 0.5 Gin. of mydriatic alkaloids in 
each 100 c.c. Dose. 1 minim (O.Of) c.c.). 

lixtnicinm scopoUc, IJ. S. P. \lll 
(extract of seoj»olaj, made hv evap- 
orating the lluidextrac'l, and required 
to contain 2 t)er cent, of alkaloids. 
Duse, J'f, grain (0.01 Cim.). 

Jlyosciuic hydcitbromidum, U. S. P. 
VJIJ (hyoscine hydrohroniide), chem- 
ically identical with sco])olamine hydro- 
bromide. Same dose. 

INCOMPATIBILITIES. — Hyo- 
scine and scopolamine are incom- 
patible with alkalies, tannic acid, 
potassium permanganate, iodides, and 
salts t)f some of the heavy metals, 
such as mercury bichloride, silver 
nitrate, lead acetate, and ferric 
chloride. 

MODES OF ADMINISTRA- 
TION. — Scopola, when used, is ad- 
mini,stered by mouth. I'he alkaloids 
scopolamine and hyo.scine are gener- 


ally administered hypodermically, 
though oral use is also feasible, the 
alkaloids being a1>sorbed with almost 
equal certainly, though less rapidly, 
tlian wiien injected. Solutions of the 
alkaloids deteriorate quickly on keep- 
ing, but Straub has found that by 
adding to tbem 5 to 20 i)er cent, of 
inannite — a harmless substance which 
may be injected into the tissues with- 
out fear of causing local irritation — 
they may be kejjt for an indeiinitc 
period without loss of activity. 

PHYSIOLOGICAL ACTION.-- 
i\'cr7‘ous System , — Scopolamine (byo- 
.scine), like atropine, produces distinct 
effects on both central and peripheral 
nervous structures. Its central ef- 
fects differ in quality, however, from 
those of atro])ine, consisting chiefly of 
a pronounced depression of the psy- 
chic and motor centers of the brain, 
the result being a hypnotic effect, 
which ])asses, if the dose be large 
enough, into narcosis. The electrical 
excitability of the brain is reduced, 
'flic buman subject to whom scopola- 
mine (hyo.scine) has been adminis- 
tered becomes ciuiet and sluggish, 
because of early dei)ressioii of the 
motor centers, and soon falls aslec]). 
At times these effects appear, after a 
.short period of latency, with marked 
suddenness, and ilieir intensity may 
prove alarming to nearby pensons. 
Occasionally sleep is preceded by a 
short period of excitement, which 
may either represent an attenuated 
manife.station in scopolamine of the 
delirifacienl action of atropine or be 
due to the presence of tlie convulsive, 
highly toxic alkaloid apoatropinc as 
an impurity, (This impurity may be 
delected by adding a little dilute 
potassium permanganate solution to 
the solution of scopolamine, the violet 
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color changing* to & yellow-brown if 
a])oatropine is present.) In excessive 
amounts scopolamine induces either 
coma or — i)r()ba])ly only if impure — a 
ctmdition of sleep and unconscious- 
ness interrupted at more or less fre- 
quent intervals with a delirious 
outburst or low, muttering delirium. 
Scopolamine acts upon the spinal cord 
as on the brain, a more (»r less com- 
plete depression of llie spinal reflexes 
being, therefore, cliaracteristic, espe- 
cially after large dieses. 

Tile j)eriplieral nervous effects of 
scoptdarnine arc essentially those (»f 
atropine, consisting of depression or 
paraly sis of the terminals of the ^•ago- 
sacral autonomic system and of the 
secretory nerves. The effects atn)- 
pine on the pupils, involuntary mus- 
cles in general, and secretions are 
rei)roduced, though the d(jsage of 
scopolamine for .simjde hypnotic pur- 
poses being, as a rule, less than the 
customary full dose of atropine, these 
effects are not as often noticed as 
with atropine. Although the ability 
of sco])()lamine U> paralv'/c the end- 
ings of the vagus nerve.s in the heart, 
atid tliereforc to accelerate heart ac- 
li(m is not questioned, many have 
clinically noticed slowing c>f the heart 
after its administratifJii. This is 
doubtless either an indirect effect, 
the result of motor inactivity, or 
due to admixture of some cardiotoxic 
impurity. 

Circulation , — Ordinarily no cardiac 
acceleration is induced by scopola- 
tnine, the dose used being too .small. 
The alkaloid differs from atropine, in 
that it has no stimulating effect on 
the vasomotor center. In large doses, 
it depresses this center from the 
start, a corresponding reduction in 
the blood-pressure taking place* 


Respiration , — The effect on the re- 
.spiratory is the same as that on the 
vasomotor center. Respiration is de- 
pressed by full doses. 

Eye, — Scopolamine, instilled in the 
eye, acts like atropine, but more 
rapidly and in an amount about four 
times less. A 0.2 per cent. (1 grain 
to the ounce) solution will dilate the 
pupil in ten to thirty minutes, and 
shortly thereafter induce paralysis of 
accommodation. These effects are 
due to paralysis c)f the oculomotor 
nerve endings in the constrictor mus- 
cle of the iris and the ciliary muscle, 
respectively. The drug* does not in- 
crease intraocular tension. Its effects 
on the eye ])ass off more rapidly than 
those of atro])ine, vi/., in three U\ live 
days. 1'lic pupil regains its normal 
diameter in about seventy hours, and 
the power of acci^mniodation is re- 
covered in four days (Oliver). A 
.slight stinging or feeling of astrin- 
gency in the conjunctiva may be ex- 
perienced after its instillation. 

Secretions, — Scopolamine inhibits, 
like atropine, th(?se secretions which 
are under nervous control, j)araly/.ing 
the endings of the secretory nerves 
distributed to them. Kamensky wit- 
tiessed arrest of the salivary, gastric, 
pancreatic, and sweat secretions by 
the drug in laboratory animals ; the 
effect on the pancreas took place 
much later than that on the other 
secretions. 

ABSORPTION AND ELIMINA- 
TION. — Scopolamine is readily ab- 
sorbed from mucous membranes. It 
is more rapidly destroyed in the sys- 
tem or excreted than atropine, and 
its effects are of correspondingly 
shorter duration. 

UNTOWARD EFFECTS AND 
POISONING.— The dose of scopola- 



SCOPOLAMINE (HyoSClNE) AND SCOPOLA (SAJODS). 


101 


mine borne without unpleasant re- 
sulting symptoms seems to vary 
considerably in different individuals. 
Occasionally somnolence and dizzi- 
ness appear in ophthalmic use of the 
drug. In persons with an idiosyn- 
crasy thera|)eutic doses may, in addi- 
tion, produce clTecls similar to those 
of beginning atropine intoxication, 
viz., dryness of the mouth, hushing 
of the skin, mydriasis, and difficulty 
in swallowing. "J'he dose ordinarily 
toxic lies between ]uu\ and L'mi grain 
(O.CXXX) and 0.002 Gm.). From d(^ses 
larger than arc required for thera- 
peutic effects there result, in addition 
to tlie symptoms alread\^ mentioned, 
ataxia, indistinct speech, unconscious- 
ness, perhaps followed by delirium 
and liallucinations and an accelerated 
feeble pulse. 

F.ven therapeutic amounts at times 
produce alarming effects. "J'hus. cases 
of collapse from Yum grain (0.0(X)6 
(iin. ) have been reported, with pro- 
nounced inuscidar weakness, flushing 
of the face, r.i hard, rapid pulse, noisy, 
rapid breathing, twitching of the 
hands, and cool perspiration. Col- 
lapse has also ])een recorded from 
ophthalmic instillation of the drug. 
M. L. J'ostcr has reported the case of 
a young man in whom four instilla- 
tions of 1 drop of a 0.2 per cent, solu- 
tioii of scopolamine hydrobromide 
had been made in each eye at ten- 
minute intervals — total amount about 
%o grain (0.001 Gm.), Fifteen min- 
utes after the last instillations dizzi- 
ness appeared, follow ed by dryness of 
the throat, nausea and attempts to 
vomit, flushing of the face, motor 
weakness, and tachycardia (over 160 
a minute), attaining their maximum in 
about two hours ; the patient became 
cyanotic, actively delirious, and had 


what appeared to be toxic convul- 
sions. Rapid recovery thereafter took 
place under morphine and whisky, 
S. W. Morton has recorded a case of 
poisoning by I75 grain (0.000(S Gm.) 
of hyoscine hydrobroniide, with in- 
ability to swallow and complete pa- 
ralysis of the soft palate and upper lip. 
In an ataxic man GiVjhs witnessed 
poisoning, with delirum and c<nnul- 
sions, from grain (0.0012 (im. ). 
R. A. Morton, after instillation of 2 
drops of 1 per cent, hyoscine hydro- 
bromide into the eyes of an adult, 
observed muscular relaxation and un- 
consciousness lasting four hours, fol- 
lowed by delirium lasting tw^o hours, 
and then sleep lasting one and one- 
half hours. F. Krauss observed excite- 
ment lasting over seven hours in a 
girl of 15, wdio had ifivStilled 2 drops 
of a 2-grain to the ounce solution in 
each eye before retiring. 

Fatal results from scopolamine in- 
toxication have been rare. Bastedo 
has met with fatal collapse from Vf»o 
grain (0.0012 Grn.) in an alcoholic 
man wdth pneumonia. On the other 
hand, he witnessed recox ery from Vlt. 
grain (0.0024 Gm.) in an alcoholic 
woman verging on delirium tremens. 
In each of these cases rnor])hine had 
preceded the hyoscine. Recoveries 
from ^ and even vj grain (0.03 Gm.) 
of h3'oscine in cases subsequent!}^ re- 
ceiving more or less therapeutic at- 
tention have been reported. 

Treatment of Poisoning. — If the ^ 
drug has been taken by^ the month, 
the stomach should be evacuated wdtli 
emetics or the stomach-tube. Tannic 
acid or Lugol’s solution may’^ precede 
this, if they are immediately at hand 
and the case is seen carly^ As 
physiological antidotes, pilocarpine, 
grain (0.015 Gm.), and strychnine, 
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to Vio grain (0.002 to 0.003 Gni.), 
or caffeine sodiabcnzoate, 5 grains 
(0.3 Gm.), or hot, stron<r coffee 
should be .s^iven. Where cleliriinn re- 
places the unconsciousness (>r coma, 
sedatives such as chloral hydrate, 10 
grains (0.6 Gm.); tincture of opium, 
15 minims (1 c.c.), or morphine, % 
.grain (0.01 (im.) ]iyp(»dormically, may- 
be availed of. Electricity and other 
excitants of the skin surface may be 
used, as in opium poisoning, to com- 
bat narcosis. In cases with pro- 
nounced circulatory dej^resston. digi- 
talis, epinephrin, ether, ammonia 
preparations, etc., should he freely' 
used. Artificial respiration, external 
heat, skin frictions, and oxygen in- 
halations are other measures that 
may i)rove of value. 

THERAPEUTICS as Sedative to 
the Central Nervous System. — In in- 
somnia due to mental excitement, a 
persistent wandering ilie mind 
from one subject of thought to an- 
other preventing sleep, and in the 
in.somnia of neurasthenia, scopola- 
mine (hynscinej in .small doses, .such 
as %tut grain (0.CX)02 (im.), is of value 
vvlicre other milder Ijvjmotics fail or 
have to be discontinued because »>[ a 
tendency to liabit formation. 'I’bfmgli 
less certain in its eflect than cblfual 
hydrate, scopolamine has adsaiitages 
over the latter in being of small bulk, 
nou-irritating, and well suited for 
hy^podcrniic use. According to W'ind- 
scheid, as little as kira) .grain (O.(XX)l 
Gin.) is capable of causing somno- 
lence. In sleeplessness due to pain, 
scoi)olaminc is ineffectual when given 
alone, but if combined with morphine 
in small amounts proves useful, in- 
tensifying the action of the latter. 

In the insomnia due to motor ex- 
citation, scopolamine is particularly 


effective. This applies in delirum 
tremens, in which, e.g., Lambert 
recommends a combination of sco- 
polamine hydrobromide, k'oo grain 
(l).CXKy> Gm.), with apomorphinc hy- 
drochloride. grain (0.003 Gm ), 
and strychnine sulphate, gram 
(0.(K)2 (im. ), administered hyjxfderm- 
ically. Liei)ell found it mure active 
in tliis cunditi(»n. if pr(.)|)crly applied, 
than either cliloral hydrate «)r mor- 
phine. In the delirium of infectious 
diseases, including pneumonia, ty- 
phoid fever, septicemic, etc., scoi)ola- 
mine is of value, especially where a 
feehic, dilated heart (.>r pnmoiiiiccd 
circulatory imj>airmenl, i\g., in alco- 
h(‘lics, contraindicate the use of 
cliloral hydrate. I'or tlii.s purpose it 
should ])e used in m<»(l crate dosage — 
Itoo grain (f).(X)()4 to O.rXKX, 
(jin.). If the lirst d^se j)roves totally 
ineffeclive, or the delirium, as oc- 
casi(»nally liappeiis, is increased in 
stead of diminished, tlie drug should 
not further used. Similar consid- 
erations apply' in the insomnia of 
infeciious diseases. In pronounced 
restlessness in neurasthenia, scojx)- 
'lamiiie may also he use<1 with 
advantag^e. 

In acute maniacal states llie n.sc 
nf scopolamine has, to a c.onsideralde 
extent, replaced that of inori)hinc. 
According to II. S. Noble, in the re- 
curring forms of insanity, maniacal 
attacks can often he averted wnth it. 
Sucli patients, at the first intimation 
of approaching excitement, are given 
an active cathartic, usually mercurial, 
followed by Y^oo to J/rn grain (0.(XX)6 
to 0.0008 Gm.) of scopolamine hydro- 
bromide morning and evening, rarely 
oftener. Little or no tolerance to the 
drug is established. In agitated 
melancholia Doerner found scopola- 
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mine often to bring about quietude 
when all other means had failed. The 
effect comes on rapidly and lasts from 
three to ten hour.Sj according^ to the 
dose given. Insane patients are often 
more resistant to the effects of sco- 
polamine than others, do.ses of 
grain (0.001 Gm. ), or even more, be- 
ing sometimes necessary ; on the 
other hand, doses as small as 
grain (0.0002S Gm.) arc sufficient in 
some instances. The absence <.»f un- 
pleasant after-effects is a marked ad- 
vantage of this drug. 

Among other nervous cemditions in 
wliich scopolamine may be availed of 
are status epilcpticus, chorea, hyster- 
ical convulsions, and the convulsions 
of cerebrospinal meningitis. I ligier, 
in a case of obstinate chorea occur- 
ring in pregnancy, was al)le to control 
the movements by giving* a ’/(jo-grain 
(0.(X)1 Gm.) d<>se daily for a week. 
In nervous asthma, the same author 
had go(»d results frenn the adminis- 
tration of to Yvjo grain (0.00025 
to 0.0(K)5 Gm.) subcutaneously at the 
time of the attack, together with 
smaller doses during the intervals as 
prophylactic. In attacks of hystero- 
epilepsy Nagy usually obtained seda- 
ti(m in five to twenty minutes by 
means of an injection of grain 
(O.(X)l Gm.) of the drug. In tri- 
geminal neuralgia with attacks of 
muscular contracture, Pont procured 
relief of pain and diminished fre- 
quency and duration of the attacks 
of contracture by giving daily injec- 
tions, cither into the cheek at the 
painful spot or into the arm, of 
grain (0.0002 Gm.) of scopolamine 
hydrobromide, four days^ treatment 
being alternated with rest periods of 
equal duration. Noble found ^120 to 
Vwi} grain (0,0005 to 0.0006 Gm.) of 


scopolamine, given half an hour be- 
fore retiring, of great value in 
controlling the spasmodic • cramps 
siimetimes exi)erienced in the lower 
extremities on retiring, or U})on 
stretching in the morning. The same 
author successfully employed Yir, 
grain (O.OOOS (im.) at night to arrest 
excessive seminal emissions, lligicr 
found the drug valuable in pruritus 
of all kinds, except diabetic. Tt lias 
also been used >vith benefit in 
hiccough. 

In the tremor of paralysis agitans 
and in senile or alcoholic tremor, 
scopolamine yields prompt, tlnmgh 
not always lasting, effects. It may 
be used in daily doses of f‘i 4 o to Vi 20 
gaain {0.00025 to 0.0005 (im.), hvpo 
dermicallv, in these conditions, and 
may be given for a long period with- 
out habituation or detrimental effect. 
It has also been recommended in 
multiple sclerosis. 

In the night-sweats of pulmonary 
tuberculosis and in lead colic scopo- 
lamine has also been used, with 
partial success. 

For its use during withdrawal of 
morpliine from liabitues, the reader is 
referred to the article on Oiiiurn 
Habit. 

As Mydriatic and Cycloplegic. — 

For refraction purposes scopolamine 
presents certain advantages over atro- 
pine, and is even preferred to the 
latter for routine use by some spe- 
cialists. Two instillations of a drop 
each of a 1 -grain (0.06 Gm.) to the 
ounce (30 c.c.) solution of scopola- 
mine hydrobromide at an interval of 
half an hour are sufficient to produce 
complete mydriasis and cycloplegia 
in less than an hour after the first in- 
stillation. F.ven a 1 in 1(XX) solution 
is usually sufficient, especially if the 
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patient is required to instill it on the 
evening before and the morning of 
the day of consultation. The myd- 
riasis and likewise the paralysis of 
accommodation pass off, according to 
the amount of drug used, individual 
sensitiveness, etc., in from two to 
four days, thus markedly shortening 
the period of disability experienced as 
compared to atropine. Pressure over 
the lower canaliculus after instillation 
is recommended to minimize the pos- 
sibility of constitutional effects by 
preventing drainage of the drug into 
the lachrymal passages and nasal 
cavities, whence it is more rapidly 
absorbed. 

In inflammatory infections of the 
eye, scopolamine is held to be equally 
as valuable, or more valuable, than 
atropine, and it is said not to increase 
intraocular tension. In rheumatic or 
syphilitic iritis, it may be combined 
with or substituted for atropine in 
instillations, and may also, with ad- 
vantage, be given hypodermically at 
night to relieve pain. In plastic iritis 
scopolamine acts very energetically, 
often removing synechiie, which atro- 
pine had failed to influence (Hachl- , 
mann). In uveitis (serous cyclitis), 
scopolamine may he used in the ab- 
sence of increased intraocular tension 
(De Schweinitz). It may also he 
substituted for atropine in . sympa- 
thetic ophthalmitis. 

MORPHINE - SCOPOLAMINE 
ANESTHESIA. — The first report on 
anesthesia produced by a combina- 
tion of morphine with scopolamine 
was made in 1900 by Schneiderlin, an 
alienist, who, having used the drugs 
simultaneously for sedative purposes 
in restless, insane patients, with sat- 
isfactory results, proceeded to employ 
them to induce surgical anesthesia in 


demented cases. The procedure is 
based chiefly on synergistic action of 
the two drugs as narcotics. Although 
the antagonism between them in cer- 
tain of their other effects might be 
thought of marked advantage, per- 
mitting the use of large doses with 
the exclusive view of causing narcosis 
and eliminating apprehension of un- 
pleasant side effects, this is true only 
to a slight degree, the opposite effects 
of the drugs on the pupil and heart 
rate having but little value, except as 
indications of the relative degree oi 
action of the drugs iii the individual 
case. 

The experiences of Terrier, li!. Kies, 
A. C. Wood, W. Wayne Babcock, 
and others, have shown that by sub- 
cutaneous injection of scopolamine 
and morphine alone, without any in- 
halation anesthetic, a satisfactory 
surgical anesthesia can, in many 
instances, be obtained. This is es- 
pecially the case in the aged, (lel)ili- 
tated, and cachectic. Tlie young and 
robust, on the other hand, are re- 
sistant and show a tendency to 
excitement and delirium under scfipo- 
lamine, which largely unfits tlieni for 
this form of anesthesia. Babcock, 
substituting in young adults, f<.>r mor- 
phine and scopolamine (or adding to 
them) apomorphine, or an enema 
containing Hoffmanns anodyne, alco- 
hol, and sometimes paraldeliyde, has 
found that one may produce general 
anesthesia in most persons over 18 
years of age without resort to in- 
halation of ether or chloroform. The 
procedure proved very satisfactory — 
often giving results superior to any 
other form of anesthesia — in opera- 
tions upon the head, neck, respiratory 
system, and spinal column. In ab- 
dominal and rectal operations, on the 
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other hand, and to some extent in 
operations on the hands and feet, it 
was found inferior owing to failure 
to abolish muscular rigidity and 
reflexes. 

Morphine-Scopolamine Preliminary 
to Inhalation Anesthesia. — In spite of 
the numerous advantages (jf exclusive 
narcotic anesthesia, where applicable, 
the procedure is, in general, accorded 
only a small held of application be- 
cause of the special care required to 
avoid serious respiratory depression — 
both during and for some time after 
the operation hy the narcotics given — 
especially the morphine, and the rela- 
tively high mortality which has fol- 
l(»wed its ap])lication in unskilled 
hands. Injection of morphine and 
scopolamine in smaller amounts be- 
fore anesthesia ])y ether or chloro- 
form, on the other hand, is considered 
less dangerous and looked upon with 
much more favor. The dosage ranges 
fnnn grain (0.01 (on.) of morphine 
and Yvzu grain (0.0005 (Im.) of scopo- 
lamine to twice these amounts, given 
cither in one dose one-half to two 
hours before the time of operation or 
ill divided doses. In small-sized pa- 
tients, doses somewhat less than 
those mentioned may he given, i\g.r 
Vs grain (0.008 Gm.) of morphine 
and ^/ino grain (0.0004 Gm.) of 
scopolamine. 

The procedure is advantageous in 
many wa 5 '^s, allaying the patient’s ap- 
prehension, diminishing after-pain by 
lengthening the period of narcosis, 
and distinctly lessening postanesthe- 
tic vomiting. The inhalation an- 
esthetic is taken quietly, rapidly, and 
without struggling, little or no secre- 
tion in the mouth and respiratory 
tract takes* place, anesthesia is main- 
tained with a very small expenditure 


of the inhalation anesthetic, respira- 
tion is quiet and regular, and during 
the operation there is no vomiting or 
obstruction to breathing from fluid in 
the air-passages. While the pulse 
may be accelerated by the scopola- 
mine, its quality remains good. The 
patient is able, where the part oper- 
ated upon permits, to take water or 
even food shortly after awakening 
without nausea or vomiting. The 
procedure is especially valuable in 
neurotic subjects, and in patients with 
organic disease of the respiratory 
tract. A much larger dosage is re- 
quired in alcoholic, strong men than 
in aged persons, and in the female 
sex. 

According to Biirgi, substitution of 
pantopon (omnopon) for the mor- 
phine in the morj)hine-sc()polaminc 
combination is of advantage, in that 
the respiratory center is less influ- 
enced and the likeliliood of vomiting. 
A %-grain (0.04 Gm.) dose of panto- 
pon, with Vir»<) h> Vioo ^lain (0.0004 
to 0.0006 Gm.) of scopolamine is held 
to be without danger in strong in- 
dividuals of middle age, though in 
delicate or old persons with respira- 
tory disturbances the dose of pan- 
topon should be considerably less. 
Reichel and Kcim, on the other hand, 
specifically mention respiratory de- 
pression as a possibility in the use of 
pantopon. Keichel much prefers to 
substitute for the latter narcophine, a 
meconic acid compound of morphine 
and narcotine. Keim has found thirst 
a troublesome symptom after panto- 
pon-scopolamine anesthesia. 

Morphine-Scopolamixie Preliminary 
to Local and Spinal Analgesia. — 
In local and spinal types of analgesia 
the patient remains alert and appre- 
hensive, and at times has trouble, 
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especially under local analgesia, in 
keeping himself under control. To 
overcome this difficulty and facilitate 
the surgeon's work, as well as in local 
analgesia, wdiich is frequently incom- 
plete» to reduce the shock to the 
nervtuis system from tissue injury by 
dulling the sensibility of the sensory 
centers, morphine and sc<>p(damine 
may be employed to great advantage. 
W. W'ayne Babcock usually orders 
administered, one hour and a quarter 
before the induction of spinal anes- 
thesia, Vn grain (0.01 (ini.) of mor- 
phine sulphate and grain (O.OOOfi 
Cim.) of scopolamine h 3 "drobromide. 
Where. sJiortly after, the patient is 
in a condition of distinct drow^si- 
ness (though still showing some re- 
sponse w hen spoken to), an additional 
dose of cacli remedy is given twenty 
minutes after the first. If, as is the 
case in a few inslance.s, the efTect is 
still insufficient, a third dose is given, 
sometimes of only one of the drugs, 
stress being laid rather on the mor- 
phine ill young and on the .scopola- 
mine in older subjects, l^efore major 
operations tinder local anesthesia, in 
which a deeper soporific effect is, in 
general, of advantage, Babcock sup- 
plements the morphine-scopolamine 
administration w’ith a narcotic enema 
consisting of ffoffman's anodyne 
(Spiritus aetheris compositiis, U.S.P.), 
V 2 to 1 fluidounce (15 to 30 c x.) ; 
paraldehyde, 2 fluidrams to fluid- 
ounce (8 to 15 C.C.), and water, 5 
fluidounces (150 c.c.). At the con- 
clusion of the operation 2 quarts (lit- 
ers) of normal saline solution are 
introduced in the l>owel to accelerate 
elimination of the narcotics. By these 
means the patient operated under 
local anesthesia passes through the 
operation without being conscious of 


any pain, or at least, if pain is ex- 
perienced, recollection of it after the 
operation is completely or largely 
blotted out. 

Morphine-Scopolamine in Obstet- 
rics. — The combination of morphine 
and scopolamine w^as first employed 
in obstetrics in PX)3 by Steinbuchel, 
merely to reduce the pain attending 
labor, without producing any degree 
of narcosis. The procedure definitely 
intended not only to reduce suffering, 
Init also to banish the memory of 
pain after the completion of labor 
w'as, lKnvo\'tn*, elaborated i)v J. 
Cianss, (>l Rn'»mg*s clinie in I'reibnrg. 
wiio in rci^Tted l(XX) cases in 

w’liich ibis method had been success- 
fully applied. In the following year 
Kronig reported a series of 15(X1 
cases, in wdiich one child had <iicil 
during deliver}^ and three others in 
the fir.st three days after delivery, 
^'hereafter it was not until a more 
recent favorable report of 50(X) casc.s 
had been made by (iauss llial wide- 
.spreacl interest in the method was 
rea weakened. 

I'he jirice c>f success and relative 
\safety in the use of this procedure is 
held by many to be a rigid adherence 
I 0 the somewdiat complex and pains- 
requiring original method of (hiuss, 
who, in the process of obtaining a 
simple state of amnesia with partial 
insensibility to pain, — the so-called 
twilight sleep (Dammerschlaf), — 
carefully adjusts the dosage to the 
individual case by means c^f a 
‘‘memory test'" carried out at inter- 
vals during the course of labor. In 
primiparae, the first sedative injection 
is 'given when good uterine contrac- 
tions are taking place every four or 
five minutes and persistirig at least 
one-half minute. This injection con- 
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sists of 0.01 Gm. (% grain) of mor- 
phine hydrochloride, and 0.00045 Gm. 
(K 40 of scopolamine hydro- 

bromide, injected separately into the 
buttock or thigh. Three-quarters of 
an hour later, the same dose of sco- 
polamine is repeated alone, (liic half 
hour after, a memory test is used, the 
patient being asked how many injee 
tions she has had, and if slu? remem- 
bers some strange object, such as a 
drinking-cup, exhil>ited to licr at tlie 
time of the hrst injection, 'fhe mem- 
ory test is repeated 1 hereafter, n>ing 
new objects eacli time, every Jialf- 
hour, and if memory is still j)reseni 
one and a half h/)urs after the second 
injection a third injection of scopo- 
lamine, 0XXX)5 (im. grain) <‘nly, 

is given. Stil>se(|ueii1 memory lest-^ 
may indicate addilional injeclious of 
scoiiolamine, but these should be 
small, and given only al l<*ng inter- 
vals. Xo additional morpliine is ad- 
ininisterc‘d after the lirsf rlose. 'I'o 
y)ermit the developnionl (d a proper 
“twilight sleep,” absolute quie< an<l 
])ltigging of the patient’s ears and 
covering of her eye,^ are of impor- 
tance. 1'he maternal pub^e, pui)il re- 
ilexes, and temperature, as well as the. 
fetal heart rate, aie lo be taken every 
half-hour so t|uietly tliat the patient's 
state of s<^por will n<d be disturbed. 

In order to increase the field of 
availability of the method, Siegel has 
elalK>rated a modified Gauss technique 
in which the attempt to individualize 
the dosage is aliandoned, a standard 
routine dosage being prescribed, and 
no memory tests used. When labor 
is definitely established, the first in- 
jection is given, consisting of narco- 
phine (morphine and narcotine me- 
collate), 0.03 Gm. CA g^^ain), and 
scopolamine hydrobromide, 0.00045 


Gm. (5440 grain). This is followed 
in three-quarters of an hour by 0.0003 
Gm. (54oo grain) of scopolamine 
alone, and in three-quarters of an 
hour more by narcophine, 0.015 Gm. 
0/2 grain), and scopolamine, 0,00015 
Gm. (5^00 grain). The sedative ac- 
tion is thereafter maintained by re- 
peating the scojiolamine in 0.00015 
(fill. (|4oo grain) doses every two 
h<*urs. I\e])etiti(>n of the narcophine 
is seldom reiiuired, tliough it may be 
given at six-hour intervals in a pru- 
long;ed labor. 

( >]>inions as t<) the value of m(»r- 
pliine or narcr>]>hiiic-scopol;LiTiinc ad- 
ministration in o)>.‘-tetrics vary from 
( iithnsiastic adv(»cacv of the measure 
a.< a routine procedure — barring cer- 
tain delinite contraindications — to 
complete condemnation. Jb C. IJirst 
suinmari/es tlic disadv aniages of the 
method as “jirolongalion of labor, 
tendency to atony of tlic uterus witli 
hemorrhage, and an increased propor- 
tii*n of apneic l)al>ies that could not 
be revived/’ With minimum doses 
the tw’(» drugs these disadvantages 
disajitieared, but the relief afforded 
was scarcely noticeable. lie found 
the method of value, however, chielly 
hir its jisychic efiVet. in neurotic 
primipane in whom a long, painful 
labor is considered pr(.)bahle. 1. G. 
A])plegate noted very satisfactory re- 
sults in a small ])ercentage (jf cases, 
but accords the method only a limited 
field in v)bstetrics. l\)lak, on the 
other hand, has reported a series of 
155 cases with but three failures, no 
fetal mortality, and no post-i>artum 
]iemorrhagc. lie asserts that nar- 
c<dizalion of the child (beyond 
oligopnea for a few minutes), if en- 
countered, is not the fault of the 
method, but of the dosage and man- 
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ner of applying it, and that the actual 
fetal mortality is lessened, rather 
than increased^ by the procedure. In 
firimiparaj of the physically unfit type, 
commonly becoming exhausted at the 
end of the first stage of labor, the 
method brings necessars*' rest be- 
tween contractions, obviates ex- 
haustion, and greatly reduces the 
I>rop(jrtion of cases recjuiriiig high or 
medium forcc])s application. Tti bor- 
der-line disj)r()portion cases, if opera- 
tive delivery bcctnnes necessary, this 
can be done witli less shock and less 
general anesthesia. Tn cardiac and 
tubercuknis cases, l^dak uses the 
method to reduce the strain placed on 
the circulation in the lirst stage of 
lal)or. ('oniraindications to its use 
are emergency conditions, such as 
precipitate lalior, placenta jirevia, ac- 
cidental heinruThage, eclampsia, pro- 
lapse of the Qord, primary inertia, and 
a dead fetus. Hie ])roccdurc may l>c 
applied, however, in the first stage 
to .secure dilatation in maljiositions, 
scopolamine, pnipcrly used, halving 
been shown to favor dilatation of 
the cervix and reduce uterine sjias- 
ticity. It does not diminish mam- 
mary secretion. . 

L. T. i)K M. Sajous, 

Philadelphia. 

SCORBUTUS. — Scorbutus, or scur- 
is a cnnstitutional disorrlcr, dependent 
upon a deficiency of vegetable food, and 
characterized by a peculiar form of 
anemia, great menial and l>o(lily prostra- 
tion, spongy gums, a tendency to the 
occurrence of mucocutaneous and sub- 
periosteal hemorrhages, and a brawny 
induration of the muscles, especially those 
of the calves and the flexor muscles of 
the thighs. ^ 

Scorbutus has almost totally disap- 
peared owing to the wise law.s enacted 
by the various maritime countries, based 
on the discovery that deprivation of certain 


substances present tn fresh fruit and vege- 
tables is the imderlyitig cause. 

SYMPTOMS. — The early symptoms of 
.scorbutus are a rapidly progressive ane- 
mia, the surface becoming dirty-looking, 
sallow, pallid, or earthy in appearance; a 
gradually increasing debility, emaciation, 
and indispo-siiion fo/ bodily and mental 
exertion; arthritic and muscular rheu- 
matoid pains in the limbs and back; men- 
tal apathy or depression; dyspnea upon 
slight exertion; the tongue may cunlinue 
clean, Imt it becomes large, pale, flabby, 
and indented by the teeth. The appetite 
usually remains gotid. 7'he bowels, a.s a 
rule, are constipated. 

Other manil'esiatioiis now appear. Te- 
ttchial spr»ts arranged abt>ut the hair-fol- 
licles are observed, first on the lower 
extremities, later on other j)arts of the. 
.‘^kin .surf.acc. 7*he>e spot.s are followed 
by large subcutaneous extravasations and 
puffy swellings in various parts of the 
b<idy, apparently due to deep-.^eated co- 
piou.^i hemorrhages, as, later, the surface 
over them becomes ecchyniotic. These 
swellings chiefly occupy the popliteal 
spaces, the anterior a>j)ects of the elbows 
and of the lower part of the legs, the 
space behind the angles of the jaw', and 
the loose connective tissue in and about 
the eyelids, giving them a piiflTy, bruisecl- 
like appearance, and often accompanied by 
a sanguineous accumulation in the sub- 
cf»njunctival tis.sue covering the eyeball. 

The gum.s now begin to sw'cli, especially 
at the edges, become spongy and lobn- 
lated, rising sometime.^ above the teeth 
and crmcealing them. They are deep-red 
<;r livid in color, bleed easily, ulcerate or 
slough, and give rise to an exceedingly 
fetid odor. The tetth often become loose 
and, in exceptional cases, drop out. A 
tendency to ulceration or sloughing be- 
comes more or less general in all parts 
of. the cutaneou.s surface, more e-specially 
at the locations of the puffy swellings, be- 
ing easily induced by a slight scratch, 
pressure, or blow. 

The anemia increases. The face be- 
comes puffy and anasarcai more or less 
marked, appears in the lower extremities; 
dyspnea develops; the heart-action be- 
comes feeble and irregular, and the pulse 
Email, soft, and, exertion, much ac- 
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cderated. The slightest exertion excites 
attacks of sudden syncope, which may be 
fatal 

Late in the disease the appetite is apt 
to fail; the bowels become loose, the 
stools being usually very offensive, and, 
not infrequently, containing blood; nerv- 
ous wsymptums arc now manifest; visual 
disorders, including hemeralopia and nyc- 
talopia, tinnitus auriuni, vertigo, insomnia, 
and late delirium may be present; menin- 
geal hemorrhage may occur. The intellect 
usually remains unaffected. 

During the progress of the disease 
thoracic complications may appear, such 
as pleurisy with effusion (often bloodyL 
pulmonary congesiU)n wdth extravasation 
of blood into the lung-tissne, bronchial 
congestion, cough, and blood-stained sputa, 
having, nut infrequently, a gangrenous 
od()r. 

The urinar}" symptoms vary. Albumi- 
nuria is not rare. I'lie spccifjc gravity of 
the urine, increa.se<!, the c<d<.)r high, the 
solids diminished, excepting the phos- 
l»hates, which are usually larger in amount. 
Nephritis may occur. 

The l)onL*s in chronic cases may !)ecomc 
congested, or even necrotic, and the cpi- 
phyces separate from the diafts. 

The duration of scurvy tnay lie several 
weeks <^r months. Death commonly re- 
sults from sudden syncope or from grad- 
ual asthenia, hastened, in some cases, by 
the occurrence of ulceration, hemorrhage, 
thoracic affections, or other complications. 

DIAGNOSIS. — The diagnosis is made 
from the history, the peculiar facies, the 
spongy and swollen g'ums, the gingival 
and deep-seated cutaneous hemorrhages, 
the increasing loss of strength and energy, 
the mental depres.sion, and the rapid re- 
sponse to correct treatment. 

From purpura hemorrhagica it is dis- 
tinguished hy its chief causative factor — 
a' diet lacking in fresh vegetables and 
fruits — by the spongy, swollen gums, 
loosened teeth, and the brawny induration 
of the limbs. In purpura hemorrhagica, 
the ecchymotic spots are not arranged 
around a hair-follicle, and the hemor- 
rhages from the mucous membranes are 
greater in amount. 

ETIOLOGY.— In former times scorbu- 
tus was prevalent among sailors on pro- 
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longed voyages, in armies in active service, 
and among people suffering from famine. 
According to Osier, the disease is not in- 
frequent among the Hungarian, Italian, 
and nohemian miners in Pennsylvania. It 
is rarely epidemic. It is, however, en- 
demic, especially in parts of Russia (Hoff- 
man) and elsewhere, sweeping through 
prisons, barracks, almshouses, and ijisiitu- 
tions of like character. 

The chief predispositig (MUse is u long- 
continued dietary, lacking in certain essential 
but obscure substances found in fruits and 
fresh vegetables. Unhygienic surround- 
ings, excessive muscular exercise, humid- 
ity, cold, and other debilitating influences 
are recognized as etiolngical factors. Testi 
and Peri have isolaterl a micro-organism 
which they believe t(» he pathogenic. 

PATHOLOGY. — The pathology <if scor- 
butus corresponds to the symptoms. Mi- 
croscopic examination of the hlood reveals 
the presence of profound anemia; the. 
blood is of low specific gravity, thin and 
dark, contains an excess of fibrin, loss 
hemoglobin, and fewer red blood-cells, 
but there is no leueocytosis. The skin 
may he the seat of ecchyinoses (suheu- 
taiicous hemorrhages), hut the most char- 
acteristic hemorrhage is that under the 
periosteum of the femora. lUxtrava sat ions 
of lilood, in various stages of iransffirma- 
tion, may also he found in the lung-suh- 
.stance, beneath the pleura*, in the heart- 
muscle, in the .subpericardial tissue, in the 
iiitestitial parietes, and Iwneath the peri- 
toneal membrane. lihnHl-slainod serum 
may be found in the various serous cavi- 
ties. The internal organs may, or may 
not, he congested. The bniin is usually 
intact. The heart, liver, and kidneys are, 
occasionally, the seat of parenchymatous 
or fatty degeneration. 

PROGNOSIS. — H the disease has iu)t 
progressed too far and appropriate treat- 
ment i.s available, the prognosis is good; 
otherwise, the outlook is grave. The in- 
ternal symptoms, especially the pulmo- 
nary, arc more serious than the external 
ones. Pneumonia, hemorrhagic infarct of 
•the lung, pleurisy with bloody effusion, 
acute nephritis, or dysentery, is usually 
followed by death. 

TREATMENT,-r Prophylaxis demands 
an adequate supply of antiscorbutic food 
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for long sea voyages, military campaign- 
ers, and explored in the frozen zones. 
This is facilitated by the present-day abun- 
dance of canned fruits and vegetables, 
though canning may reduce their value. 

In the treatment of the disease the two 
indications are to provide a diet of citrus 
fruits and of vegetables containing the 
necessary antiscorbutic vitamines or salts, 
and to combat special symptoms and com- 
plications. The use of the juice of two 
or three lemons or oranges daily will be 
followed by marked improvement. 

If the digestion is feel>le give orange- or 
lemon- juice combined with meat- juice or 
Cgg-albumin, milk and farinaceous foods. 
When the condition improves, the stronger 
animal foods and fresh antiscorbutic vege- 
tables. such as potatoes, water-cress, raw 
cabbage, onions, carrots, turnips, tomatoes 
and saner kraut should be us<‘d freely. 

Orange peel has been found to be anti- 
scorbutic. According to A. Hess, boiled 
orange juice, given intravenously, acts like 
a charm in scurvy. 

Ulcerations in the inoiitb may be healed 
by using a moulh-w'ash of boric acid solu- 
tion. To relieve the swollen, spongy gums 
a 2 per cent, solution of tannic acid, or a 
moutli-wash cotitaining boric acid, tincture 
of myrrh, and compound tincture of ben- 
zoin may be irscd. 

Twelve cases of scurvy in the Idiot 
C ottages at Kew, Victoria, all itj crip- 
ples confined to bed or chair, of both ^ 
sexes. There had been no altcrativ>n 
in the dietary of the patients for 
years. ( )thcr patients .suffering from 
the same crip])U*d conditions and with 
the same foods were unaffected. The 
scurvy cleared up in +'’e majority of 
cases shortly after the patients re- 
ceived a s|)ecial dietary of raw eggs, 
lime water, lemon juice and raw milk. 
Lind (Med. Jour, of .Austral., Aug. 9, 
>919). S. and W. 

SCORBUTUS, INFANTILE. 

Sec I.MFANTiLE Scorhotus. 

SCROFULA. See variotts form.s 
of Trni-iu iTi.o.sis. 

SCROFULODEflMA. See Tv 

uiiKcuu»SJS or Skin. 


SEASICKNESS.— D E F I N I - 

TION. — Seasickness may be defined 
as an indi.sposilion, characterized by 
giddiness, nau.'^ca, vomiting, and de- 
pression, produced by tlie motion of 
a vessel on the wat es. C]t>sely allied 
and somewhat similar conditions are 
elevator- and car- sickne.ss. Regnaiill 
rcc\)g-nize.s two forms of seasickness, 
the somatic (gastric) and the psy- 
chical (iicrvou.s), or that which is the 
work c.f the imagination or results 
from seeing others afTected. 

SYNONYMS. "Seasickness is al.so 
known as iiau|.>athia ; nausea marina 
sell maritiina; in(*rl>u.s rnaritiiiius 
(L,); mal de mer, nanpathie (h'.). 

SYMPTOMATOLOGY.-- De 
V'ries recogni/es four stages: depres- 
.‘sion, exhau>tion, reaction, and con- 
valescence. In mild cases the ])atient 
is ])u1 sliglilly ill. siilTering from 
malaise and giddiness, followed by 
linnitu.^, headaclie, yawning, and 
drowsiness, with some gastric dis- 
tres.s. In more severe cases, nausea, 
vomiting, vertigo, anorexia, moderate 
prostration, a j^reenish or gray i si i 
pallor, and imsteadijiess of gait are. 
present. In the very ill great pros- 
tration may .suj>ervene. Constijiation 
or diarrhea may he present. All the 
secretions are diminished (including 
the mcn.ses) except the saliva, the 
flow of which may be excessive. 
Diplojiia, pain in the eyes, scotoma, 
sta.gg^ering gait, muscular relaxation, 
backache, neuralgic pains, alternatiiag 
warm flashes and cliilJiness, weak and 
rapid pulse, clammy .skin, profuse 
diaphoresis, insomnia, fear, and a 
feeling of general depression are com- 
monly noticed. There are more often 
mental depression, nervous exhaus- 
tion, unpleasant delusions nf the 
senses of taste and smell, and, more 



SEASICKNESS (WITHERSTINE). 


Ill 


rarely, deficient intellectual control. 
Ont of the first symptoms in certain 
cases is an abnormal appetite, which 
apj)ears as soon as rough water is 
encountered. 

COMPLICATIONS AND SE- 

QUEL.ffi.~~C 'erel)ral hcmorrliage or 
the rupture of a previously existing 
gastric ulcer is not infrequent, 
lircwer, U. S. A. Medical C7orps. men- 
tions a case in which the vomiting 
was so severe that a vessel in the 
stoinacli was ruptured and consider- 
able blood lost; the cliild was ill for 
several days after landing. He re- 
ports another ease in vvliich a phy- 
sician who, in addition to the usual 
syrn])toms, suffered from a severe 
diarrhea whenever the sea was rough. 

Among tlu* most fre(jueiit sequela? 
arc vertigo, anorexia. c<»nsti[)ation, 
lUM'vousness, and invalidism, these 
symptoms persisting after the patient 
has left tile shij). Busld)\\ c»f Liver- 
p(*oh reports two cases (d severe, 
l)roU)nged prostration following sea- 
sickness and associated with aceto- 
nuria. lieard mentions the case of a 
man, sick an entire year at sea, who 
could not enter any place where the 
air was foul without feeling the 
symptoms of seasickness. 

ETIOLOGY. — riie etiology of .sea- 
sickness is far from being absolutely 
settled. Many theories have been 
advanced, of which the ^‘endolymph 
theory" is the most generally ac- 
cepted one. According to William 
Kdgar Darnall the motion of the 
waves with the rhythmic intervals be- 
comes transmitted to the endolymph 
of the semicircular canals. This con- 
tinual flowing in a given plane over- 
irritate.s the fine hair-like terminals of 
the vestibular nerve in the labyrinth, 
are sept tp the vomiting 


center, which, with the nuclei of the 
eighth nerve, also lies in the fourth 
ventricle. 1 here follows obstinate 
vomiting, often associated with great 
prostration. The endolymph follows 
the motion of the head in those 
canals whose plane corresponds most 
nearly to tlie directi<jn of that mo- 
tion, and when the motion is sud- 
denly reversed by the oscillation of 
the ship, or changed in direction by 
a new wave striking her (uj another 
point, the endolymph continues in its 
original direction until stop})cd by 
friction, 'riiis causes undue |)res.sure 
in one or more of the amjnill?e, by 
which wrong impressions are con- 
veyed to the sensorium, and in- 
C(M)rdination and giddiness result. 
Mf»reover. the otoliths are waslied up 
against the nerve filaments at the 
front of the semicircular canals and 
produce an excessive irritation, which 
is expressed in vertigo and vomiting. 
James L. Minor, (ff Memphis, calls 
attention to the freedom of deaf- 
mutes from seasicknes.s as a proof of 
its aural origin, adding that nau.sea 
and di/.ziness are results of irritated, 
but not destroyed (as in deaf-mutes), 
semicircular contents. 

The theory that “anemia of the 
brain’" causes seasickne.ss was ad- 
vanced by C. Binz, of Bonn. He 
claims that (1) the moti(^n of the ship 
causes constriction of the arteries of 
the brain and consequent anemia of 
that organ ; (2 ) this acute, local ane- 
mia gives rise, as at other times, to 
rapidly recurring nausea and vomit- 
ing; (3) the retching and vomiting 
then increases the volume of blood in 
the brain and, in that way, relieves 
the cerebral anemia and removes the 
sense of nausea; (4) the stomach 
plays a passive role, being influenced 
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by the central nervous system to act 
whether it is empty or full ; (5) every- 
thing that facilitates the flow of blood 
to the brain, and increases the same, 
acts as a prophylactic, mitigates, or 
cures the seasickness. 

Germane to this is the “theory of 
Pflanz,” that the constant change in 
blood'pressure and in the fullness of 
the bhK>d“ vessels produces an irrita- 
tion in the brain which, when it 
passes the stage at which it can 
be borne, evokes the characteristic 
symptoms of this condition. 

Metcalf Sharpe suggests that the 
condition is the result of a reflex ac- 
tion of the stomach due to a central 
stimulus; the reflex action is trans- 
mitted to the solar plexus by the 
vagi ; the stimulus probably originates 
in disorders of visual accommodation, 
for by paralyzing the accommoda- 
tion of one eye, by means of a myd- 
riatic, he found that the symptoms 
were greatly lessened. Hewitt, of 
London, believes that interference 
with the visual center predisposes to 
seasickness. 

According to W. Janowski seasick- 
ness is an expression of a mild form 
of oft-repeated cerebral concussion. 

The surprise of the mental faculty 
underlying consciousness, analogous 
to strong emotional disturbance, as 
fright, joy, etc., is given by Losee as 
the causative agent in this disorder. 

Dastre and Pampoukis believe that 
there is a combination of etiological 
factors, of the central nervous sys- 
tem, the pneumogastric, the splanch- 
nic, and the phrenic nerves, »and that 
the displacement of the abdominal 
viscera and their slipping motion on 
each other probably cause stimulation 
of the Paccinian bodies of the mes- 
entery, the effect of which is ex- 


pres-sed in nausea and alteration in 
the respiratory movements. 

Dubois ascribes a causal relation to 
incomplete ventilation of the lungs, 
with an increase in residual air, 
and imperfect respiratory changes. 
The secondary phenomena, headache, 
vomiting, and chills are referred, 
etiologically, to the spasmodic and 
forcible contractions of the diaphragm 
with a consequent displacement of 
the viscera. 

Kenneth F. Lund, of Dublin, after 
reviewing the various theories as to 
the causation of seasickness concludes 
that (1) the vomiting is not due to 
the unusual impression of vision, for 
it may occur on land, when the eyes 
are closed, and even to the blind; (2) 
it is not due to smell, as any unpleas- 
ant odor may cause vomiting, and 
may occur on land, and to any, in- 
cluding deaf-mutes, who have sensi- 
tive nasal organs; (3) it is not due t(i 
momentary displacement of viscera, 
for it occurs in swinging or in de- 
scending upon an elevator. The sen- 
sation is t)resent whether the eyes are 
open or closed, but it does not occur 
ill deaf-mutes; (4) there is some 
mechanism in the auditory organ, 
perhaps the semicircular system, 
which is directly affected by the oscil- 
lations of a vessel at sea, which acts 
as a stimulus to the vomiting center. 

Finally, the nervous element and 
power of the imagination, as causa- 
tive factors, should not be disre- 
garded, especially in those of a highly 
sensitive and nervous temperament. 

Age has some etiological impor- 
tance. Children and the very aged 
rarely suffer from it, although chil- 
dren may, purely out of sympathy. 
Females are more frequently affected 
than males, Only from to 5 per 
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cent, of all persons escape. Gihon 
estimates that 5 per cent, are immune, 
that 25 per cent, are but little sick, 
that 60 per cent, are a great deal sick, 
and that 10 per cent, are distressingly 
ill. 

PROGNOSIS. — Seasickness is sel- 
dom, in itself, a menace to the life of 
a patient. 

PROPHYLAXIS.— Choose a fa- 
vorable season (spring or summer), 
if possible, for the voyage. Avoid 
sailing on the long, narrow ocean- 
greyhounds which roll with each 
swell and pound the ship into con- 
stant motion with their powerful 
engines, but select, rather, one of 
the hroad-heamed, slow-going boats 
which are now so well titled for the 
comfort of the passengers, as well as 
carrying freight. Select stateroom 
and dock quarters in the middle of 
the ship, near its transverse axis, the 
point where the rolling of the vessel 
is least felt. A thorough hepatic 
j>urgc should be taken the night be- 
fore embarking, and a saline on the 
following morning. Go on board the 
vessel rested in body and with a tran- 
quil mind, after a light meal on vshore, 
with which a little Avine was taken, 
hut scarcely any other fluids. 

The clothing should be of light, 
pure, woolen material; easy, warm, 
comfortable, broad-soled shoes should 
be worn. A good flannel roller band- 
age, 12 feet long and 6 inches wide, 
enveloping firmly the whole abdomen 
will frequently afford great comfort 
and prevent undue movement of the 
viscera. 

A steamer-chair and rug should be 
provided. Recline on deck in a shel- 
tered place, amidship, on the leeward 
side, comfortably covered and with 
eyes closed. If cerebral congestion 


should occur, raise the head or sit up 
awhile. Keep always in the cool air 
on deck with pleasant companions, 
save for meals and bed, moving about 
as little as jMjssiblc, until accustomed 
to the ship’s motion. Avoid oleagin- 
ous smcllsi and the company of those 
who are seasick, as suggestion is a 
powerful excitant to seasickness. 

Avoid cold food. Vichy and Ap- 
pollinaris waters may be freely in- 
dulged in throughout the voyage. 
Small and frequent (at least seven) 
meals are best. M. (liartcris, of 
Glasgow, insists that the diet for the 
first two days should be dry and 
s])are, no full meals being taken, and 
srmps and pastries always avoided. 
If there is any tendency to nau.sca, 
exertion should be avoided, as much 
as possible ; the sufferer should he on 
his back, with a small pillow under 
the head, or none. 

As In drugs suggestions are numer- 
ous. No drug or combination t>f 
drugs is infallible. A. D. Rockwell, 
of New Yf>rk, strongly advises bro- 
mization — IOC) grains (6.6 Gm.) in 
divided doses daily for three days 
before sailing, and for three or four 
days after sailing. Veronal (sodium), 
a favorite with man)", is best given 
in a suppository containing lYz grains 
(0.5 Gm.), although 5-grain (0.3 Gm.) 
doses may be given in tablet form, by 
mouth. Chlorctone, another favorite 
remedy, may be given in 5-grain 
(0.3 Gm.) capsules, tablets, or pow- 
ders, every 3 hours for 3 doses, so 
arranged that the last shall be taken 
on embarking. For short voyages 
this is usually effective; for longer 
ones the drug should be continued 
longer. Validol, highly recommended 
by many, is best given in liquid form 
on a lump of sugar, the first dose be- 
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iiig 30 drops, the second 25 drops, and 
the third 15 drops, taken an hour 
apart, the first dose two or three 
Ijoiirs before sailing. It may also be 
lakeii in doses of 10 to 15 minims 
(O.f) to 1 (.im.), repeated half-liourly. 
if required, plain (neat), in a weak, 
alcoholic solution, or in liquid form. 
A pr(q>hy lactic injection of grain 
(O.(XXX) (on.) f)f atropine sulphate* 
combined with grain (0.0012 Gm.) 
of strychnine sulphate, as sugge.sted 
by (iirard and otliers, will do much 
to inhibit the onset. Avoid the use 
of morphine, cocaine, and paregoric, 
which at times are tlnjughtlessly 
recommended. 

TREATMENT.- AVhenever the 
.*=i]ightest .sensation of illness is felt lie 
down at once and close the eyes. 
Usually one pillow suffices, and if 
very ill, none sliould ])e used. Two 
teaspoonfuls of peptone in sherry 
wine, ])oured over cracked ice. may 
be given cverv half-hour, as sug- 
gested hy Sinclair 'I'ousey, If the 
natient is very ill and cannot eat or 
retain food, II. Parlsch recommends 
an egg-nog, prepared by mixing the 
yolks of two raw eggs with an equal 
bulk of good brandy or sherry well- 
beaten together, and given in tea- 
sp(M)nfiil doses at ten-miiiutc inter- 
vals. Patients with severe retching 
will be made comfortable by lying 
down, without a pillow, the eyes 
closed; a pint of beer, ale, or porter 
(brown stout) is then taken in six or 
eight portions at five-minute inter- 
vals. Champagne frappe or ginger 
ale with 20 per cent, of brandy or 
whisky is highly praised by many. 
When champagne is used it is advis- 
able to allow it to stand until effer- 
vescence ceases, that eructations be 

avoided. Beef-tea or meat broths, in 


tablespoonful doses, may be retained. 
Food should always be taken at 
least ten minutes before arising in the 
morning, and when the patient is ill 
all food should be taken without rais- 
ing the head. The best time to take 
any beverage or food is just after a 
paroxysm of retching. Should it be 
taken before and vomited, then take 
another dose immediately afterward, 
and that will stay down (II. Partsch). 
The sicker tlie patient, the t>ftener he 
must eat. and the less at a lime. The 
bowels should be kept open by laxa- 
tives or warm-water enemas. 

The drugs most in favor in lliis 
condition are veronal, chloretone, vali- 
dol (the administration of which has 
been already described under prophy- 
laxis). atropine, atropine ami strych- 
nine combined, nitroglycerin (spiritus 
glycerylis nitratis), and amyl nitrite. 
The bromides have largely fallen int(» 
disuse, except for relieving the head- 
ache. because they tend to disorder 
the digestji>n. 

Atropine is given, to increase the 
eercl>ral blood . supply and to relieve 
atony of the vagus, hypodermically, 
in doses of to !iio grain (0.0(X)5 
to 0.0C)1 Gm.), to be re])eated in iliree 
or four h<mrs, if necessary. Atropine 
sulphate, grain (0.0005 Gm.) 

may be advantageously combined 
with %o grain (0.001 Gm.) of 
strychnine sulphate. 

Nitroglycerin and amyl nitrite have 
been used in full doses. 

Rosenthal has shown that every 
reflex action can be prevented by 
apnea. This principle is applied for 
the suppression of the vomiting 
(which is due to a reflex stimulation 
of the center in the fourth ventricle) 
by directing the patient to take a 
senes of deep inepirrtione. The stjc- 
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cessful experiments of Rosenthal have 
been repeated by R. Heinz and M. 
Kaufman n. ^ 

Bier’s method of hyperemia has 

becMi successfully used by Rosen and 
by Schla^er to relieve the nausea of 
seasickness. 'J'he hyi^ereinia was in- 
duced by ri\in^- an elastic band 
around the neck. This l)ad uo influ- 
ence on the tendency to vomit wdien 
tile stomacli was full, but when the 
sttniiach was empty the tendency to 
vomit ceased. 'I'lie hand was always 
removed at ni^ht. 

based on his theory (see Iftioloj^y) 
M. I^ubois advised inhalations of 
oxygen under pressure, thnnigh the 
moutli. These were followed by 
rapid impr^ n einent. The number of 
iiihalatinns was very large, the 
n mount of gus inhaled being usually 
from 30 to 40 liters. Dutreniblay and 
Terdrioloi attest the efficiency of this 
treatment. 

\\‘(»lf applies hot-water compresses 
to file f(»re]icad. as liot as can 1>c 
borne, and ra])idly alternated. They 
are at Tust badly t(»lerated, hut after 
a little time they produce a thorough 
sense nf relief. Adrenalin given in- 
ternally has also been praised. 

Although the iiuml)er of cas.es in 
which the wTitcr used benzyl benzoate 
in seasickness is small, about 20 in 
all, the restilts in every case were so 
satisfactory that he feels justified in 
reconinicnding it. In his cases 10 
drops were used. As the sea voyage 
w^as short in all cases, he w^as not 
able to determine how long the effect 
of the drug would last Glenn (Calif. 
State Jour, of Med., Nov., 1920). 

C. Sum NEK WlTHERSTINE, 

Philadelphia. 

SENEGA* — Senega (senega, snake- 
root) is the dried root of Polygala senega 
(fam., Polygalacea'), a perennial herb of 
eastern and central North America, as far 


south as North Carolina. The constitu- 
ents of senega arc a saponin-like mixture 
made up of polygallic acid (about three- 
fourths of the w'hole) and senegin, a 
small aiTumnt of methyl salicylate, resin, 
fat, .sugar, etc. It contains neither tannin 
nor starch. 

PREPARATIONS AND DOSES.— 

Senega, U. S. P. (the dried root). Dose, 
10 to 20 grains (0.60 to 1.20 (inu). 

Pluidextractum senegee, U, S. P. (tluid- 
cxtract of senega). Dose, 10 tii 20 min- 
ims ((j.60 to 1.20 C.C.). 

Syrupus senega', D. S. P. (syrup of sen- 
ega— 20 per cent, of the iluidextract). 
Dose, 1 to 2 drams (4 t^> S c.c. ). 

Syrupus scHhc composiius, U. S. P. (coni- 
ponntl syrup of squill, hive syrup, croup 
synij>, an t>fficial substitute for Coxe’s 
hive syrup, containing 8 per cent, fluid- 
extracts senega and squill, and 0.2 per 
cent, tartar emetic). l')ose, 10 to 30 
minims (0.60 tf) 2.0 (jin.). 

Mistura i>ectoralis, Stokes, X. 1'. (Stokes’s 
••xpeetorant ). Dose, 1 ilram (4 c.c.\ 
laining 2 grains (0.12 (im.) each of sen- 
ega and squill, 1 grain (0.06 Gin.) of am- 
monium earbonato, aiul 10 minims (0.6 
c.c. of paregoric in .^yrup of Tolu. This 
is a favorite mixture, though not official. 

PHYSIOLOGICAL ACTION.- Senega 
is an expectorant, alterative, diaphoretic, 
and <liuretic. 4'he iiowdercd root is irri* 
tating to the air-jiassages and its inhala- 
tion causes sneezing. When the root is 
chewed a burning sensation bdlows. 
When swallow'cd in large doses it causes 
salivation and gastroinicstinal and renal 
irritati<m. It is an irritant to the skin. 
Used as an expectorant, it does not 
liquefy the secretions, but merely facili- 
tates their expulsion; senega, therefore, is 
of little use w'hen the expectoration is 
tough and scanty. It is usually combined 
with other c-xpeettirants and diuretics. 
Senega is cxcrcleci by the bronchial mu- 
cous membrane, the skin, and the. kidneys, 
exerting a stimulating action upon these 
organ.s. 

THERAPEUTIC USES. — Senega is 
chiefly used in subacute and chronic 
bronchitis, in the chronic bronchitis of 
the aged, often associated with emphy- 
sema, find by some in croup. In bronchial 
astihma with emphysema, the drug is 
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benefidal. Whooping-cough is sometimes 
relieved by senega. On account of its 
diuretic action senega has given relief in 
the dropsy of renal disease and in palpi- 
tation unasst>ciated with cardiac disease. 
In amenorrhea it has given good results. 
The use senega in heart disease is not 
advised on account of the depressing ac- 
tion of its active principle. In doses of 2 
grains (0.13 (Im.) senega has been given 
to chock uterine hemorrhage. Senega has 
l)een given in chronic rheumatism for its 
diaphoretic and diuretic cffect.s. 

• SENNA. — Senna is the leaflets of 
Cassia luuiifoiia (Alexandria senna 1 and 
Cassia aa(/ustifolia (India senna), family 
Legurninosca;, freed from stalks, discol- 
olored leaves and other admixtures. 
The principal coiistittieiits, according to 
Tschircli, arc one or more gluci>side.s, 
yielding emodin, an extractive substance 
(cathartic acid) ami a large amount of 
gum resin, the non-lenuentable sugar 
cathartomannite. a bitter (.scnnapicrin), 
oxalic, malic and tartaric acids combined 
with calcium, and a trace of volatile oil. 
Senna has a faint, disagreeable odor and a 
bitter, nauseous taste. 

PREPARATIONS AND DOSES.— 
Senna, U. S. J*. (senna leaves). Dose, 1 
to iVi drains (4 to 10 (.im,). 

Fluid ext rac turn sentut, U. S. P. (fluidex- 
tract of senna). Dose, 3^ to 1 dram (2 to 
4 C.C.). 

htfusum sennas compositum, U. S. P.'' 
(black draught, containing 6 per cent, 
senna, 12 per cent, manna and magnesium 
sulphate, and 2 per cent, bruised fennel 
seeds). Dose, 2 to 4 ounces (60 to 
120 C.C.). 

Syrupus senn^e, U. S. P. (syrup of senna, 
containing 25 per cent, of fluidextract). 
Dose, 1 to 2 drams (4 to 8 c.c.). 

Pulvis glycyrrhiza compositus, U, S. P. 
(compound licorice powder, containing 18 
per cent, senna, combined with washed 
sulphur, licorice powder, fennel oil, and 
sugar). Dose, 54 to 2 drams (2 to 8 Gm.). 

Efficient but unofficial preparations are: 

Confectio sennge, N. F. (confection* of 
senna, containing the pulps of caseia 
Bstula, prune, tamarind, and fig, with 10 
per cent senna flavored with coriander 
oil). Dose, 1 dram (4 Gtn.). 


Syrupus senna; aromaticus, N. F. Dose, 
2 dram.s (8 c.c.), representing 15 grain.« 
(1 Gin.) deodorized senna, 6 grains (0.4 
Gra.) jalap, and 2 grains (0.^3 Gm.) rhu- 
barb, with aromatics. 

Syrupu.s scniuc compositus, N. F. Dose, 
1 dram.s (8 c.c.), representing 16 grains 
(1.04 Gni.) senna and 4 grain.s (0.26 Gm.) 
each of rhubarb and frangula. 

PHYSIOLOGICAL ACTION.-Scnna 
is an active, but not acrid, cathartic, act- 
ing in about four hours and producing 
copious, yellow stools, wdth some griping 
w'liich may be avoided by combining it 
with aromatics. Tt is a feeble hepatic 
stimulant, rcTuleniig the bile more watery. 
The menstrual flow may be excited by it, 
and if given to a nursing woman her milk 
thereby bectmus a purgative. Injected 
into the veins it caus<‘s vomiting and 
purging, and in overrbisc n drastic cathar- 
tic, but it never produce^ poisf)nou.s ef- 
fects. The urine aerjuires a red color 
from senna medication, if it is acid, but 
in an alkaline urine the normal yellow 
color is more* pronounccil. 

THERAPEUTIC USES.--Tbi.< drug is 
a safe, efficient, and, when (‘f>nibine<l with 
<>thcr drugs, a pleasant cathartic for con- 
stipatioti. I'or chiblren and pregnant 
women the conioction and the compoutid 
licorice powder arc advised. It contra- 
indicated in threatened abortion, hemor- 
rhoids, and where the intestines are 
inflamed. 

SEPSIS, SEPTIC FEVER, SEP- 
TIC INFECTION, SEPTIC POI- 
SONING, SEPTICEMIA. Sec 

Wounds, Septic. 

SEPTUM, DISEASES OF. See 

Nose and Nasopharynx, Diseases oe. 

SERA. See Disca.scs in which 
these are used; also Hematology. 

SERPENTARIA. — Serpentaria is 

the dried rhizome and roots of Aristolochia 
serpentaria, Virginia; or of Aristolochia 
rfticulata, Texas (fam., Aristolochiaccae). 
The Virginian species may be found 
throughout the eastern United States, 
and is chiefly collected in the mountain- 
ous districts south of Pennsylvania and 
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the Ohio River. Serpentaria, an aromatic 
bitter, contains a volatile oil (0.5 to 1 per 
cent.), a bitter principle, tannin, starch, 
sugar, gum, and resin. It has a warm, 
pleasant taste. 

PREPARATIONS AND DOSES.— 

Serftentana, I*. S. I*, (the crude drug). 
Dose, 10 to 30 grains (0.60 to 2 Gm.). 

Fliiidextractum serpeiitariie, N. F. (fluid- 
extract of serpentaria ). Dose, 10 to 30 
minims (0.00 to 2 c.c.). 

Tinctura serpentaria*, W 1'. (tincture of 
serpentaria, 20 per cent.). Dose, to 2 
drams (2 to 8 c.c.). 

PHYSIOLOGICAL ACTION. — Ser- 
pentaria has a stinuilating effect upon 
gastric secretion and is added t<» other 
drugs to increase their ab.s('rpti<>n and ac- 
tivity. It has a mild diuretic and diapho- 
retic action. In larger doses it pro- 
duces a sense of fullness in the head, 
nausea, vomiting and intestinal griping 
with frc(|ucnt evacuations of ,‘^cmisolid 
stfiols. Hetin.^rrhoids are irritated and 
iTien.'.truation stimulated. It is also an 
expectorant. 

THERAPEUTIC USES.— Serpentaria 
is a good general tonic. It is seldom used 
alone, lu atonic dyspepsia it i.s useful, 
coinhiued with the comp(njnd tincture of 
cinchona. In combination with the aro- 
matic spirit (*f ammonia it is iKMJelicial 
in pneumonia of a low type, in bronchial 
catarrh, and in capillary bronchitis. It is 
valued as a restorative in typhus and ty- 
phoid fevers. It has been used with bene- 
fit in chronic rheumatism, combined with 
other remedies. Serpentaria has given 
go(ul results in amenorrhea dependent 
upon anemia or chlorosis. 

SHFNGLES, See Herpes Zoster. 

SHOCK, — DEFINITION. - A gen- 
cral depression of the vital functions due 
to traumatism, a profound emotion, fear, 
etc., characterized hy cheinicophy steal dis- 
turbances in the nervous system, in which 
deficient adrenal activity and va,somotor 
paresis are prominent features. 

SYMPTOMS. — Shock may present it- 
self in forms ^varying in inten.sity from 
slight depression to profound collapse ap- 
proximating death. In severe shock the 
temperature is subnormal, the surface is 
pale or livid and cool or cold, the skin 


being clammy and perspiring freely; the 
eyes are staring or half-closed; the res- 
piration is shallow and irregular, and 
often ga.sping; the pulse w^eak, rapid and 
coinpre.ssiblc or imperceptible. A notable 
fall of the blood-prc.-isurc i.s usual. These 
symptom. s in severe cases are accom- 
panied by loss* of consciousness; in the 
less severe cases, consciousness is main- 
tained as a rule, but psychic activity ap- 
pears to be inhibited, the answers tt» 
questions being monosyllabic and often 
unreliable; even in mild shock mentality 
may he temporarily dull and apathetic. 
Weakness of the mu.Ncles is a striking 
feature, those of the surface being flabby 
and impotent; the sphincters also fail to 
functionate from this cause, and involun- 
tary evacuations may result. The pupils 
arc dilated, as a rule, and react but .slowly 
to light. Nausea and vomiting may oc- 
cur, but this is rather a favorable sign, 
since it is often the precur.sor of a reac- 
tion. Conversely, hiccough and gastric 
regurgitation are unfavorable signs. Anu- 
ria is frequently noted. 

In lethal cases, the mental torpor grad- 
ually deepens, syncope comes on, and 
death follows. This course depicts that 
observed iti great injury iiivr>lving con- 
siderable loss of blood, complicated prob- 
ably with abdominal or cerebral lesions. 
Neurotic individuals and drunkards are 
also exposed to this rapidly fatal form. 

In some cases the picture is quite dif- 
ferent. Maniacal furor seems suddenly to 
develop, and the patient throws himself 
or his limbs in every direction, rolls his 
eyes, strikes right and left, and cries 
out at the top of his voice. Usual b*- ex- 
haustion soon comes on through recur- 
rence, probably, of hemorrhage on ac- 
count of the violent exertion. 

In cases that proceed favorably, the 
change for the better is termed the “re- 
action.” All the abnormal symptoms dis- 
appear gradually, the return of the mus- 
cular tone being manifested by turning, 
shifting position, etc., while the cardiac 
symptoms lessen in intensity as the facial 
color returns. Some cases at this stage 
go through the maniacal type of shock 
through unduly rapid resumption of cere- 
bral blood-pressure. In some cases it is 
a sign of septic infection. The tempera- 
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ture in a favorable case remains near the 
normal, though it may exceed this to a 
marked degree in children without indi- 
cating that a complication has occurred. 
This reaction fever sometimes lasts a 
couple of days, then gradually disappears. 

As regards the differential diagnosis of 
shock, internal hcfnorrhatfe is the main 
source of ct>nfusi«>n, since a serious trau- 
matism capable of causing deep shock is 
capable of causing also some organic in- 
jury in some part, local or remote, of the 
vascular system. 'I'his tpiestion assumes 
especial import after an operation owin.g 
to the possibility of runrcalcd hcnntn'ha<ti\ 
in the latter case, however, restlessness, 
tossing, frequently repeated yawniifg, in- 
tense thirst, nausea, impairment of vision 
due to retinal ischemia, and repcatetl at 
tacks t.)f synef>pe are apt to occur. Ke- 
pealecl examinations of the blood will 
serve to place file <lifferential diagnosi' 
on a surer fooling, since liemorrhage pto- 
duces a gradual diminution of the hemo- 
globin percentage, while uncomplicated 
sliock does n(‘t cause such a cliange. 'I'he 
cell coupt, both as to erythrcjcyte.-^ and 
leucocytes, may, however, indicate a 
marked decrease, but this is probably due 
to recession of the Idood-mass into the 
splanchnic area, with resulting ischemia 
of the superficial vessels. It is, therefore, 
an unreliable sign. An abdominal hemor- 
rhage may give the physical signs of an 
increasing accumulation of fluid. While 
the onset of uncomplicated shock is as'' 
a rule sudden, the exhaustion due to hem- 
orrliagc is gradual, and tinally attended 
with .severe asphyxic phenomena, which 
are relatively slight in shock. 

Delayed shock may come on some 
hours after an injury or a violent com- 
motion or emotion, such as i.s witnessed 
in street-car or railroad accidents. Ane.s- 
thetics, especially chloroform and ether, 
may also be followed by shock, not only 
in the course of butj after their use. 

Shell Shock. — The European war has 
shown that shells, mines, and other 
agents of destruction in which high ex- 
plosives are employed may, irrespective 
of or without direct physical injury, give 
rise to nervous and psychic phenomena 
which have been variou.sly attributed to 
“shock,*’ “physical trauma” “concussion 


cei^ebti/* etc. In the milder cas^s, 
sciousness is not lost, but there may be, 
for a time, severe pain in the head and 
spine, incoherent speech, trembling, heavi- 
ness of the extremities and temporary 
anuria. When micturition is re-estab- 
lished, the urine may he found to contain 
albumin. Uneventful recovery is usual. 

In the more .severe cases, unconscious- 
ness, lasting an hour or more, is fol- 
Itiwcd by a severe “bur.sting” headache 
with some deafness, tinnitiis and vertigo, 
sweating, and tremor, or rhythmic spa.s- 
modic movements, incoherence of speech, 
inuti.sm, amnesia and various di>orders 
may aiijicar. ( atalepsy. followt^l by ctm- 
vuUions, has ab<i been witnessed, 'j'he 
reflexes are i^)crea^illgly live, ami se- 
wrv pain vviili Iiy perah’esia in vari«>ns 
f>art'. of tlic b(td\, iDt lmling the aiipen- 
dieal region, may be eoTiiidaim'd of. 'l i e 
ea'^es U'^nally recover in from om* to tlire<* 
weeks. l;'pilej>%y lias also ap[>fared in in 
dividuals in wboni a bisituy of thi^ di*;- 
(‘a>v ditl not c.'iist. 

Ca.sc of a young man buried in a 
treneh by the explosion of a >Iiell, 
wim was iiiiconsciou:- when re>cuetl. 
Ctinsciousne^.s was re.gained in a few' 
hours, hut he was totally amnesic 
so far as hi^ whole life wa.s con- 
cerned prior to and including the 
time of the accident. Xo efforts to 
recall his past life were successful, 
but the practice of hypnotism brought 
out a startling result. While under 
hypnotic intUience he lost his new' 
personality completely ami returned 
to his original one with equal com- 
pleteness. During this state he w'as 
able to recognize his father, remem- 
hered all of his past life to the mi- 
nutest detail, and could even give an 
accurate account of the accirlent 
which caused his mental disturbance. 
Upon recovery from hypnosi.s each 
time he would relapvSe into his new 
personality and have no memory of 
lii.s. former one. During the studies 
made of him in each of his two per- 
/ sonaHties, it was observed that his 
voice and his handwriting were dif- 
ferent in the two states. In one re- 
spect his original personality was 
retained to a certain extent, namely, 
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his ability to play a certain musical 
instrument. Anthony Feiling (Lan- 
cet, July 10, 1915). 

Serious disturbances - are produced 
by wounds of remote localities, and 
ate not necessarily psychogenic. The 
shock of the wound may cause pro- 
longed unconsciousness from which 
patient emerges speechless or vt»ice- 
less. Physical shock must be in- 
voked to explain such cases. A re^ 
flex cause could he excluded. The 
disturbances in (luestion comprised 
aphasia, phonastbenia, dysarthria in- 
cluding the spastic form, and khie- 
toses of all kinds, very often ac- 
companied with exhaustive state.s. 
Treatment was, for the most part, 
imperfectly successful with occa- 
sional good results. One soldier 
up<m recovering from shock after 
protracti'd unconsciousness showed 
total aphasia. .An thiN passed off 
dysarthria and dvsphasia were left 
and persiste«l f(»r eight nuniihs. After 
this bradylalia was the only symp- 
tom in evidence. 'I'hirtcen months 
exj>ired before he could Tesuinc his 
duties as oflicer. (lut/uiann I fieri, 
klin. VV(K'h., Feb. 14, 1916), 

This fortunate issue is not, liovvt ver, 
the invariable one. in some individuabs, 
after weeks or months, the patients, 
though apinircntly recovered, show .sign.s 
of a changed tlisposilioii, manifested espe- 
cially in abnormal irritability, anxiety, 
apprehensiveness, or a condition of high 
emotional state. These may be attended 
with balliicinalions, horrifying dreams, de- 
lusions, etc. They lose interest in them- 
selves and in others, become unsocial and 
morose. The repeated revival of memo- 
ries of horrible events in the trenches, the 
death of comrades, .shell bursts, blowing 
up of their trench, etc., serve to su.stain 
the psy^chic disturbance. The majority of 
these cases recover, however, but only 
under well-directed psychotherapy, in 
which sympathy is freely dispensed. 
Wounds tend to aggravate the trouble, 
and even to produce it. 

The direct effects of the contusion 
from the air are of extreme variety, 
as also the various conditions that 


may be observed afterward. Sudden 
death from the shock alone is not 
rare; immediate unconsciousness is 
common. It may last for hours or 
weeks and be followed by total loss 
of memory for the period since the 
explosion. The effects of the injury 
are, in reality, nothing but traumatic 
hysteria. When the shell explcnles 
near a .sleeping per.stm, it docs not 
in<luje the nerviuis and mental <iis- 
turhances otherwise observed. This 
throws light on the importance of 
the fright as a fact<-'r in the shock. 
The eniotional-neur«.)tic factors are 
.‘-upplcmented by the trails for w'hich 
physical exhaustion !.v responsible. 
An exliausled nervous system feels 
the effect of the explosion more than 
when fresh or well rested. K. Gaupp 
( lleitriige z. klin. Chir., .Apr., 1915). 

From the 156 cases studied, a large 
majority of so-called shell-shock 
ca^es admitted into the hos])ital with 
functional neurohis in some form 
occurred in indivi<luals with a nerv- 
f>us temperament, or with^an ac- 
cpiired or inherited ncurc>palhy. In 
a certain number of cases the cumu- 
lative effect of active .service had 
])ro(luced a neurasthenic or hysteric 
ct>ndition in a j)otentially sound in- 
dividual. Among tlie large number 
of officers the writer has seen sent 
back on account of iieurastbenia, 
none have exhibited symptoms of 
functional paralysis or inulism. Cases 
which were supi)oscd to have <le" 
veloiied epilep.sy as a result of .shell 
shock were, usually, individuals who 
were either epileptics or potential 
epileptics ])rior to the shock. lA W'. 
Mott (Lancet, I'eb. 26, 1916). 

ETIOLOGY AND PATHOLOGY.— 

Although the term “shock” is applied to 
a definite clinical syndrome as a rule, it 
is often made to cover, palhogenetically, 
very different conditions: hemorrhage, 
asphyxia, reflex inhibition, etc. Each of 
these, however, has its own pathology: 
cerebral ischemia in hemorrhage; deficient 
cellular oxidation in asphyxia; vasomotor 
paresis in reflex inhibition, etc. True 
shock, however, has a pathology nf its 
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own* diftiiges having been shown to occur 
in the nerve-cell in keeping with the older 
teachings based on the histological 
methods of Golgi, Marchi and Nissl in 
^^shocked*' animals. The alterations found 
by the Golgi method consist in a de- 
formity of the cell-body advancing to the 
grade of actual atrophy, node-like swell- 
ings on the dendrites, and fragmentation 
of the same« By the Marchi methods 
there is noted degeneration of various 
spinal tracts and columns. As observed 
by the methods of Nissl, the cytologies! 
alterations are various, but pronounced. 
Chromatolysis is present in a large number 
of cells. Changes in the nucleus,— disloca- 
tion or vesiculation, — ^are also noticeable. 

As a result of the central disorder, the 
vasomotor system becomes more or less 
incompetent, and reduction of the blood- 
pressure follows; the peripheral and cere- 
bral vessels are depleted, while the larger 
trunks within the abdominal cavity arc 
engorged. This may explain the greater 
danger of a fatal issue when much blood 
has httn lost, the medullary and spinal 
changeAeing thus accentuated. 

That the adrenals become inadequate 
from the same morbid action on their 
governing center — the sympathetic center 
according to Sajous — seems probable, thus 
furnishing another causal factor for the 
low blood-pressure noted. According to 
Crile the adrenal adynamia resulting from 
shock is a prominent factor of this conr 
dftion. 

The labors of Elliott and Cannon, • 
Seeley and Lyon have shown that 
marked epinephrin exhaustion occurs. 
From the fact that the adrenal ordi- 
narily contains enormous loads to 
tide the* individual through emergen- 
cies it would seem that the storage 
and discharge factors are paramount 
over the secretory roles. J'uri^hcr 
than this, the amounts of t^m^hrln 
needed to maintain n^oeonstricilbfi 
that exists in shock are evident of 
the continued output 61 that 
tiofi as femg M an ayailkble supply 
exists. I^e adrenal in abode 
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ditious of blo0d-presi»u6e and 
abode. Hie appar ent %utpour^g of 
epinephrin is not merely a hasty dis- 
charge and depletiofi of the supra- 
renals; since the quantity of epi- 
nephric material in the blood actually 
increases with the prolongation of 
low blood-pressure and shock, there 
must be an active secretion from the 
glands. The suprarenals seem to 
function as a line of secondary de- 
fence against a falling blood-pres- 
sure. The presence of epim^hrin in 
increasing amounts as shock pro- 
gresses points to an attempt on the 
part of the circulation to redistribute 
the blood, bring about peripheral con- 
striction of the arteries wherever pos- 
sible, and thus maintain normal pres- 
sure. Bedford and Jackson (Proc. 
Soc. of Exper. Biol, and Med., 13, 85, 
1916). 

The writer defines shock as a grad- 
ual progressive fall of blood-pressure 
due to a paresis or paralysis of the 
musculature of the arterioles. The 
only way in which he has been able 
experimentally to produce anything 
like shock is removal of the adrenals. 
Adrenalin produces a good effect in 
shock not only because it raises the 
blood-pressure, but because it sup- 
plies a something which is essential 
and in these cases apparently lacking. 
The treatment of surgical shock con- 
sists in continued administration of 
adrenalin plus efforts to remove the 
causative factor. J. E. Sweet (Araer. 
Jour. Med. Sci., May, 1918). 

Owing to these organic disturbances, 
the contractile power of the vessels is lost, 
the arteries and capillartes becoming de- 
pleted through partial transfer Of the blood 
into the deeper v^ous trunks, those of the 
splanclmic area in particular. As a re- 
sult, yar^s organs, eSipecially those far- 
ihiBt splanchnic am, the brain, 

'^e ^oraeic cavity 
- ; ih6 t&w 

^hlood-pretsitr^ Aa feeble heart action 
tSiie k to 4c^ckfit adrenal secretion 
nnd fho reitilftfiig: contractility of 
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(1^)06) ha* uttributed shock 
loiui of carbon dioxide through the 
uitermodtary of the blood and tissues in 
the course of operations or severe solu- 
tions of continuity. Seeltg, Tierney and 
Eodenbaugh (1916) have sustained this 
view by using intravenous injections of 
sodium bicarbonate in shock, the benefit 
obtained being attributed to the power 
of this salt to break up in various tissue 
fluids and thus liberate carbon dioxide. 

More recently fat embolism, acidosis, 
and absorption of toxic products of auto- 
lysis of injured tissues have been empha- 
sized as important or essential factors in 
the production of shock. 

Fat embolism emphasized as a 
cause of shock. An undoubted rela- 
tion exists between shock and broken 
bones, particularly when large, as the 
femur. In 8 experiments on cats, in- 
jection of fatty substances into the 
jugular vein induced a clinical pic- 
ture essentially similar to traumatic 
shock in human beings. Fat, often 
in large quantities, is known to enter 
the blood vessels in traumatic shock. 
The injurious effects are due to fat 
embolism. W. T. Porter (Boston 
Mecl. and Surg. Jour., Sept 6, 1917). 

Where there is low blood-pressure 
in shock, hemorrhage, or gas bacillus 
infection, there occurs a diminution 
in the available supply of alkali and 
hence an acidosis. Operations in 
shock and acidosis cause rapid fall of 
blood-pressure and sudden decrease 
in alkali reserve. Intravenous injec- 
tion of iodium bkarbonate produces 
quick relief of acidosis and a rise in 
the blood-pressure in shocked men 
after operation. Cannon (Jour. Amer. 
Med. Assoc., Feb, 23, 1918). 

Report of investigations showing 
the extreme toxicity of crushed mus- 
cle . tissue, even when aseptic. Ab- 
sorption of this muscle autolysate is 
undoubtedly a factor in traumatic 
shock. Crushed tissues in wounds 
should* be cleared, out as an emergency 
measure at once, without waldng .% 

: , shock to subside. Delbct (Bidl; ^ 
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led to conclude that the key to shock is not 
in the vasomotor system alone, but in the 
whole motor mechanism of the body. 
Those parts of the body having the great- 
est number of nociceptors — nerve-endings 
through which defensive reactions are 
provoked — and which defend the most 
vitally important structures, are those 
most active in producing shock on re- 
ceiving trauma. Thus, the brain, pro- 
tected as it is by the cranium, is not pro- 
vided with such nociceptors, does not to 
any marked extent awaken shock under 
operation as a rule; the abdominal struc- 
tures, on the other hand, which are richly 
provided with nociceptors, readily pro- 
duce shock when subjected to trauma. 
Now, the physical basis of Crile*s theory 
is that when, as is the case under the 
influence of certain anesthetics, ether for 
example, the reflex motor activity which 
normally occurs by stimulation of the 
sensitive nerve-endings fails to occur, and 
there is no response, the impulses which 
reach the cortical centers from the periph- 
eral nerve-endings excite and Anally ex- 
haust these centers, and produ^ls in them 
degenerative lesions similar to those that 
histologists long ago identified as the char- 
acteristic cellular lesions of the condition 
known as shock. 

Crilc attributes these central morbid 
changes to “work,” i.e„ excessive oxida- 
tion or febrile process carried on by 
those organs which alone are capable of 
transforming latent into kinetic energy, 
those constituting his “kinetic system,” 
the principal organs of which arc the 
brain, the thyroid, the adrenals, the liver, 
and the muscles. According to Crilc, “the 
brain is the great central battery which 
drives the body; the thyroid governs the 
conditions favoring tissue oxidation; the 
suprarenals govern immediate oxidation 
processes; the liver fabricates and stores 
glycogen; and the muscles are the great 
converters of latent energy into heat and 
motion.^' Yet it is evident that, as 
S^jbus first pointed out in 1903 (when he 
sbovy'ed that the adrenal secretion circu- 
m tite bratnr cells), it is to the pres- 
in excess of the adr^al principle 
1^ tl^ herve-cells are due, 

. for ^ pcillf ^ ktlentjon to the “striking 

cguses hyper- 
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chrojitii^if vioilow^ bjr dtf o^toJjrsis, 
^nd ill ictuses th« destruction 

of some brain-cells/* 

. But it is not only the stress of trau- 
matistn or operative procedures on the 
body which so morbidly affects the nerve- 
cells of the cortex among others, but also 
fear, anxiety, the anticipation of a surg- 
ical operation, emotional excitement, etc. 
All these factors added to the surgical 
traumatism enhance the morbid influence 
of the latter on the ncrve-cell. 

How prevent or, at least, reduce these 
effectvS, which in the aggregate constitute 
the condition we term “shock” and which, 
moreover, reduce the chances of operative 
recovery? This phase of the question is 
considered below in the subsection on 
Prophylaxis, under the title of “anoci- 
association/* a term given by Crile to the 
measures through which the pathogenic 
stimuli to the brain may be controlled and 
at least in a great measure prevented. 

PROPHYLAXIS.— The prevention of 
shock during operations is receiving 
greater attention as time progresses. Be- 
fore resorting to any serious surgical pro- 
cedure the volume of urine excreted in 
the 24 hours should be ascertained, and 
an examination of the urine itself made, 
to ascertain that the kidney.s are normal. 
This is important, since diseases of 
these organs predispose to shock. The 
excretion of urea should be ascertained, 
for if it falls below 2 per cent, metabolism 
is deficient; such a condition points to* 
asthenia which in turn prodisposes to 
neurasthenic shock. Violent purging pre- 
disposes to a similar condition; hence, 
while freeing the intestinal contents is 
advisable before operation, it should be 
done only by means of aperienta, or rectal 
fluahing with saline solution. Some sur- 
geons advise the use of xnorphiite hypo- 
dermically, H gvain (O.OOB Gm.) given 20 
minutes before the operation to quiet the 
patient, besides the influence of whatever 
anesthetic is used in that respect; yet 
others are opposed to. opiates in ,any 
form. The truth lies between the twa 
extremes; large doses shottW be ayqf4e<L 

The manner in wHkiK, the in^tjietic IS 
^ministered has mheh to xiq ivlth the 
'^of ' 'shock. ' ; , 


already frightened patient andt xs far as 
his own experience is concerned, literally 
choke Mixii and have a rcmgh .o^dedy hold 
his arms and legs to prevent $irnggUng» 
besides advertising the surgeon and his 
assistants as tyros, favor the production 
of precisely the histofogtcal changes in 
the central nervous described above under 
Pathology as those peculiar to shock. 
Everything should be done to divest the 
patient of fear by telling him that he 
will soon be asleep, perhaps feel a little 
“stuffy” and the next instant (as regards 
the patient’s own experience is concerned) 
awake in his own bed. By thus sug- 
gesting that he will be subjected to no 
suffering either through the anesthetic 
or the operation much can be done to 
pacify him and otherwise avoid shock. By 
using the drop method, Allis’s inhaler or 
any other device which insures the pa- 
tient an ample proportion of air, and 
avoiding alt rough handling, but little if 
any struggling will occur. 

Another important feature is to main- 
tain the surface temperature to its nor- 
mal level as nearly as possible by covering 
the parts other than those exposed for 
operative purposes, with warm blankets 
and hot-water bottles outside of these 
(and not in immediate contact with the 
skill, which may thus be burnt) to sus- 
tain the heat. The lovss of surface heat 
when the body is allowed to become cold 
causes accumulation of the blood in the 
splanchnic area, an important pathologi- 
cal feature of shock. For the same 
reason as HttM blood as possible should 
be lost and the operation performed as 
rapidly as safety and thoroughness will 
warrant. 

ANOCI-ASSOCIATION.— W e have 
seen under the heading Kinetic Theory un- 
der Fatholokyi that Crile means by this 
term a physical exhaustion of the cerebral 
nerve-cells, brought about by abnormally 
active stimuli, trauma, pain^ fear, emotion, 
etc* Hjis experiments showed, moreover, 
that eentral lesions produced in the 
bourse, of suTgihcal operation eouid be 
• ' , 'by v btockmg', ' as; it.. Mrtte, the ' 

: /part > 
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Wd foimd to coneem output 
energy t- tbils avoiding the transmission of 
,cxc*?ssivie stimuli to the brain*celis, they 
fnrA tbe ioutidatiohj as it were, of his 
method. His technique, as exemplified by 
its application in abdominal work, is as 
follows:— 

In patients other than infants, the aged, 
and the asthenic, Crile administers, on an 
average, % gr. (0.01 Gm.) morphine and 
gr. (0.(K)04 Gm.> scopolamine one hour 
before operation. If local anesthesia alone 
is employed, novocaine in 1:400 solution 
is used by local infiltration. If inhalation 
anesthesia is employed, nitroua oxide is 
administered, either alone or with ether 
added as required. As soon as the pa- 
tient is unconscious, first the skin and 
then the subcutaneous tissues are in- 
filtrated with 1:4(X) novocaine. The novo- 
caine is spread by immediate local pres- 
sure with the hand. Incihioii through this 
anesthetized zone exposes the fascia, 
which is novocainized, subjected to pres- 
sure, and then divided. In succession also 
the remaining muscles or posterior sheath 
and the peritoneum are infiltrated with 
novocaine, subjected to pressure, and di- 
vided within the blocked zone. If the 
blocking has been complete, then within 
the opened abdomen there will be no 
increased intra-abdominal pressure, no 
tendency to expulsion of the intestines, 
and no muscular rigidity. 

The peritoneum is next everted and in- 
filtrated with a 2]A per cent, solution of 
quinine and urea hydrochloride, so that 
the line of proposed suture is completely 
surrounded. As before, momentary pres- 
sure serves to spread the ane.sthetic. This 
infiltration of quinine and urea hydro- 
chloride serves as a block which may last 
for several days. It prevents or minimizes 
postoperative shock. It causes a certain 
amount of edema of tissue which lasts 
for some time after the wound is healed. 

With this technique the relaxed abdom- 
inal wall permits the easy and gentle ex- 
ploration of the entire abdominal cavity, 
if there is no cancer in the field of oper- 
ation and if no acute infection is present* 
then ihe following regions may be blocked 
r as,,com||^letely and in the same ma^er aa 
the; a^omiiial Walb-^namely; the meior 
ipp^dix, the base of thti gatl^laddat; 


uterus, the broad and the round Jigamesits^ 
the mesentery, and any part of the pari* 
ctal peritoneum. Since operations on the 
stomach and intestines cause no pairt if 
they are made without pulling on their 
attachments, no novocaine block is re- 
quired in such operations. 

In operations carried out in this manner 
the closure of the upper abdomen is as 
easy as the closure of the lower; all is 
done with ca.se in perfect relaxation. No 
matter how extensive the operation, how 
weak the patient, or w'hat part is involved, 
if the technique is perfectly carried out, 
the pulse rate at the end of the operation 
is the same as at the beginning. The 
postoperative ri.sc of temperature, the 
acceleration of the pulse, the pain, the 
nausea, and the distention arc minimized 
or wholly prevented according to Crile. 

The cause of the high mortality of 
operations on the gall-bladder is ex- 
haustion and shock, the exhaustion 
of the vital organs of the body. In 
excision of the liver and adrenals 
wifhin a few hours the blood be- 
comes acid. In every case of ex- 
haustion the same changes were 
found in the brain, liver, and the 
adrenals. Postoperative pain finally 
overcomes the margin of safety and 
the patient dies. Neutralization of 
the acids is one of the most impor- 
tant functions of the liver. Every 
response to stimuli produces an acid 
condition. The margin of safety is 
reduced in exhausted patients by 
this acidosis. An increased acidity 
always accompanies inhalation anes- 
thesia. Ether, however, adds an- 
other strain. The liver finally be- 
comes no longer able to neutralize 
the acidity. The only cure for the 
acidosis is prevention, which may be 
largely accomplished by increasing 
the store of energy and preventing 
the waste of it Glucoae and bicar- 
bonate of aoda and aleeping in ihe 
open air will increase the store of 
energy. Morphme does not increase 
the acidity of the blood, but if the 
. latter ' Is once produced by emotion, 
s^rvation, or whatever cause, large 
then rob the 
’body olr: its power to neutraliac the 
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Acidpfti«. But il given before the 
ecidosis occttrs^ the morphine wili 
not have any effect Psychic rest is 
obtained by twilight anesthesia. If 
the margin, of safety is very narrow 
the operation should be done In two 
stages. Avoidance of injury to the 
splanchnic nerves is insisted upon. 

Crile (N. Y. Med. Jour., July 4, 1914). 

As a preliminary narcotic a com- 
bination of omnopon and scopolamine 
is recommended. It is also valuable 
to give a dose of veronal on the 
evening preceding the operation. The 
writer’s method of producing local 
anesthesia for abdominal operations 
is essentially the anesthetization of 
the several nerve-trunks laterally 
upon the abdomen through 5 or 6 
punctures. The solution consists of 
0.4 Gm. (6J/^ grains) of potassium 
sulphate and 12 drops of synthetic 
adrenalin to each 100 c.c. of % 
per cent, solution of novocaine. All 
the tissues, from the skin to the 
peritoneum, should be inhltrated at 
the Site of each puncture. Tn addi- 
tion to this the line of incision is 
infiltrated in a similar manner, and, 
if necessary, additional iniiltratfon of 
the mesenteric attachments, etc., may 
be made. With his technique the 
writer had only 2 cases of post- 
operative shock in well over 2000 
cases. H. M. W. Gray (Brit Med, 

Jour., Aug. 22, 1914). 

To illustrate the value of anoci- 
association, the writer offers a table 
of all hysterectomies operated on 
since the adoption of the necessary 
technique. Excluding 2 legitimate 
exceptions, the average pulse rate 
for 17 hysterectomies the evening be- 
fore operation was S9; the average 
pulse rate the evening^ after was SO. 

Some of these patients were vety 
much exsanguinated by |»rcilonged 
hemorrhages and some had large 
tumors. Tt^e value of the 
seems incontestable. J. If* Wajii- 
virri^ht (Penn. 11^. Jpiir., Dec,, 1914); 

-The- . writer 

:;o^eratkm in which 


nary arnewnt of postanesth^t shock; 
it should be given as a routine in 
every case in which postOperktive 
oral feeding may be difficult Or In- 
sufficient for a considerable period 
after operation; it should be given 
as an emergency measure either be- 
fore or after operation for the relief 
of an existing or threatened acidosis. 
Burnham (Amer. Jour. Med. Sci., 
Sept., 1915). 

TREATMENT.-— Raising the limbs and 
body in such a way as to cause the blood 
to gravitate toward the head, followed 
by absolute rest and quiet in the recum- 
bent position, and the external application 
of heat (taking care that the skin be pro- 
tected by the blanket or that the water- 
bottles or bags used be wrapped in cloths 
or ffannel, lest they burn the patient) 
around the trunk and extremities, are the 
first measures to be resorted to. 

Having treated 6667 wound cases, 
the writer divides shock cases into 3 
major groups, viz., nervous, hemor- 
rhagic, and toxic. A group apart is 
that by exposure or exhaustion. Of 
103 cases of hemorrhagic shock oper- 
ated upon at once, 96 recovered, tend- 
ing to show the advisability of imme- 
diate operative hemostasis in hemor- 
rhage cases, whether shock is or is 
not present at the same time. Under 
nervous shock are placed concussion, 
multiple wounds, or extensive con- 
tusions. In these, the system has 
reached the extreme limit of its re- 
sisting powers and treatment is often 
disappointing. In 4 cases of grave 
nervous shock, however, expectant 
treatment and postponement of oper- 
ation were followed by recovery, fn 
toxic shock from absorption, an op- 
portunity for recovery is afforded 
only by prompt removal of the toxic 
tisanes, Of 13 cases thus treated, all 
recovered. Gatellier (Fresse mAl.> 

, ' ' 17, -1918).' 
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itwar At JaA war wcr«> intravenous in- 
lotion of 6 p>«r cent, gum acacia solution 
to caitit a persistent rise in the blood- 
pressurty and the removal of lacerated or 
cnisfhed tissues tdf' obviate shock from 
toxic absorption, 

Locke’s solution plus 3 per cent, of 
gum acacia used with success in the 
treatment of low blood-pressure from 
hemorrhage and shock. If there has 
been great loss of blood, the Locke 
must be preceded by an infusion of 
normal saline or’ sugar solution to 
give the heart fluid to pump on, the 
mucilaginous Locke solution not be- 
ing given in amounts exceeding 150 
c.c. (5 ounces). Delaunay (Lyon chir., 
Jan.-Fcb., 1918). 

In shock the catalase of the blood 
and probably of the tissues is de- 
creased, owing to diminished output 
of it from the liver and probably to 
dilution of the blood. Alcohol in 
shock greatly increases the catalase 
of the blood and tissues by stimu- 
lating the liver to increased output. 
The beneficial effect of alcohol in 
shock and general depression is due 
to the increase it causes in the cata- 
lase of the blood and tissues, with 
resulting increase in oxidation and 
decrease in acidosis. Burge and Neill 
(Amcr. Jour, of Physiol., Feb., 1918). 

Shocked patients should be placed 
in the quietest available quarters, 
kept darkened, with comfortable beds. 
The bed may be warmed with a 
cradle heated by electricity or' an 
alcohol lamp. The arterial pressure 
should be taken every hour. Mor- 
phine is given r^egularly as it seems 
effective in raising the blood-pressure. 
Subcutaneous injections of saline 
solution with adrenalin complete the 
treatment^ and the patient sleeps. 
When the blood-pressure has im- 
proved to 40 and 70 or 80 mm. Hg, 
then operation is to be considered. 
Necessity for local as well as g^- 
eral ati^jthcsm emphasised. 

■apd l^ombard <Arch. de m6dvet,i|^: 

^ tends. ' ttf. .vkstadn'''. 
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sure may return to normal. Partial 
recovery, however, may be followed 
by secondary shock. The best ex- 
planation of this is an accumulation 
and stasis of blood in the capillaries 
— Cannon’s exemia. As a result the 
tissues suffer from oxygen starvation 
and the vasomotor and respiratory 
centers tend to fail. Acidosis is not 
a. serious factor in shock. It has 
not yet been demonstrated that the 
symptoms relieved by sodium bicar- 
bonate would not be more definitely 
cured by raising the blood-pressure. 
The main factor in treatment is to 
ensure an adequate supply of blood 
to vital organs. A solution of gum 
arabic (acacia) injected intraven- 
ously in most cases is not inferior to 
blood. A 6 per cent, solution of the 
gum is best, with 0.9 per cent, of com- 
mon salt. This maintains the blood- 
pressure indefinitely. Its value is 
most strikingly demonstrated after 
hemorrhage, though after grave 
hemorrhage blood transfusion is the 
procedure of choice. W. M, Bayliss 
(Brit. Med. Jour., May 18, 1918). 

Traumatic or wound shock is due 
to toxic material from injured tis- 
sues. If the blood-pressure falls 
below 80 mm. Hg, the tissues begin 
to suffer from lack of oxygen. In the 
treatment, arterial pressure should be 
raised by blood transfusion if it per- 
sists below this critical level. Crushed 
tissue should be removed as soon as 
possible. If a limb is shattered and 
useless, absorption of toxic material 
may be prevented by a tourniquet. 
Amputation should be done proxi- 
mate to the tourniquet and before re- 
moving it. Loss of body heat should 
be checked and normal temperature 
restored by application of heat. 
Since ether lowers the blood-pressure 
in shock, it should be avoided. Nll> 
roam oxide and oxygen should be 
used in a ratio not exceeding 3 to 1, 
preepded by motiAine, Deep anes- 
A^ta and cyanosis should always be 
. W. B. Cannon (Proceedings 

'N. T. Mod. Jour.., 

Crifei for the resuscitation 







pfttient h bs pxskht^ 

iQ tf>ie pr6ne portion, is s«rbj^te4 
rapid rhjrttitnk pressax^ upon the chest, 
with one hand on each aide of the ster*- 
num, to produce artificial respiration and 
promote circulatory activity. A cannula 
being then inserted into an artery, toward 
the heart, normal saline solution (2 tea- 
spoonfuls of sodium chloride — ^being care- 
ful not to use the non-deliquescent table 
salt now commonly employed — to the 
quart of wann water) is infused through 
a funnel connected with the rubber tub- 
ing connected with the cannula. As 
soon as the flow has begun, 15 to 30 
minims (0.9 tc» l.H c.c.) of adrenalin 
chloride (1:1000) are injected at once 
with a hypodermic syringe plunged into 
the rubber tubing, i.c., into the saline 
solution, repeating the dose in a minute 
if needed. The rhythmic pressure on the 
thorax being exerted with maximum ac- 
tivity, plus the powerful contraction of 
the arteries, including the coronaries, 
caused by the infusion, promptly provokes 
a powerful rise of blood-pressure. When 
this attains about 40 mm. the heart re- 
sumes its action, its contractions steadily 
increasing in vigor. As soon as the 
cardiac beats are fairly resumed, the 
cannula should be withdrawn; otherwise 
the marked increase of vascular tension 
will drive a torrent of blood into the 
tube. Pituitary extract in 1 : 10,(X)0 solu- 
tion seems to sustain the effect on hearts 
and circulation longer than adrenalin. 

An important feature of arterial or 
venous infusion is that it should not be 
given rapidly; otherwise an excessive 
amount of fluid will suddenly acoumulate 
in the right ventricle, and the heart, al- 
ready feeble, will cease altogether to 
pulsate. 

In prolonged shock, high enteroclysis 
or hypodermoclysis of saline solution is 
indicated. Dawbarn urged that, whenever 
possible, the solution should be intro- 
duced into the median basilic vein, but 
occasionally a vein in the operating wound 
wiU answer the purpose, or, If necessary* 
the solution may be introduced 
common femoral nrteiy aiflth p^e id4 of 
.Un 'hsTpodemic . ii,eedie;dtta<lki 
tain : Next in order of ed^iency 

td infttiipns ai^ those 


introduced into the rectum. Hypodemoc^ 
lysis is the slowest of all the methods. 
Th^ proper temperature for the soluHOfi 
according to Dawbarn is about iSy 
but this seems high At least 1 quart, 
and sometimes even 2 or 3 quarts^ may 
be injected, providing the precaution is 
taken to introduce the solution slowly. 
The time occupied in introducing the fluid 
should never be less than ten minutes per 
quart. The employment of intravenous 
injections before or at the beginning of 
the operation is not good practice, since, 
by increasing the blood-pressure, it en- 
courages free hemorrhage. 

Valuable for intravenous infusion.s in 
shock i.s Ringer’s solution, prepared as 
follows: — 

H Calcium chloride,, 1^4 gr. (0.1 Gin.). 

Potassium chloride. 1 gr. (0.06 Gin.). 

Sodium chloride.., 90 gr. (6.0 Gm.). 

Water 1 qt. (1000 c.c.). 

M. 

Careful asepsis of the arm, apparatus, 
and solution is important; also the exclu- 
.sion of all air from the tube before intro- 
ducing the cannula. The solution should 
be free from solid particles. A probe- 
pointed cannula .should always be used. 
The temperature of the solution should 
be about 100® F.; hotter solutions are of 
greater value as a stimulant; an initial 
temperature of 108® to 110® F. is well 
home. The fluid is cooled from one to 
two degrees by entering the cannula. The 
amount of the solution to be injected at 
one time varies with the rapidity of the 
injection and with the quality and ten- 
.sion of the pulse; 1 quart, repeated when 
necessary, is generally better than a large 
amount given at one* time. It is of great- 
est value in shock accompanied by hem- 
orrhage, In tbreateniqg cases of this 
class direct blood-transfusion should be 
resorted to. 

As regards medical . treatment, Senn 
recomim^ed the inhalation of nitrite of 

of stimu- 

J^ants,;''iheb ms.'ak and tea, 

a^mulants;''|ipt' ''ted' wine, 
irii^ ahd-bea^ deserve the prefer- 

ence. Alcohol in smalF doses tends to 
r»sc the blo^ by promoting 

oxfdi^oii and tfietefore ^ Metabolism in 
the flsniBetflar' layer -of .the arteries. 
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\ coniraitidicaied in the i^reat* 
of uncomplicated shock, hot 
is recommended by J. C. Da Costa, par- 
ticularly when the skin is very moist. 

Subcutaneous injections of steriHaed 
camphorated oil is a valuable cardiac 
stimulant, 3 or 4 hypodermic syringefuls 
being administered every fifteen minutes 
until reaction sets in. Digitalis may be 
used, but it acts slowly in an emergency. 
Strophanthin, using the 1 c.c. (16 minims) 
of the 1 : 1000 solution in sterile ampoules 
is far more effective. It should be remcm- 
bered that in shock the absorption of all 
drugs administered by the stomach or 
rectum, or even injected into the tissues, 
is always slow; hence, care is necessary 
to guard against cumulative action during 
the recovery of the patient. 

Research showing that epinephrin 
has no cumulative action. Its action 
occurs onij' on direct contact. The 
continual infusion of a weak solution 
of epinephrin may prove a useful 
measure in therapeutics. It is thus 
possible to send the solution continu- 
ously into a vein and thus keep up 
the blood-pressure permanently while 
this is being done — the effect being 
dependent on the concentration of 
the .solution, not on the absolute 
amount of epinephrin infused, Straub 
(Munch, med. Woch,, June 27, 1911). 

Adjuvant measures, such as the inhala- 
tion of oxygen, mustard plasters over the 
heart, the spine and shins; an enenui of 
turpentine, hot coffee, whisky or brandy; 
Esmarch bandages around the legs and 
arms or a tight abdominal binder to drive 
the blood toward the vital organs and 
increase the general blood-pressure, are 
all helpful Crile deems an increase of 
peripheral vascular resistance advantage- 
ous and places his patient in an air-tight 
rubber suit which he inflates with an air 
pump, thus insuring equable pressure 
upon the entire cutaneous surface. Ah* 
dominsl massige to favor the better dis- 
tribution of blood from deeper vessels, 
followed by the application of the abdom- 
inal binder referred to above, has be^ 
la^ed as an efficient measure. 
ol tibe has, been used to proahotn 

cositmtlbn of thq diaphragm wd 


SHpCK.-rThe ■■'two,';' 
main causes of death from shock dtie to 
electrical currents* as stated by Spiticka, 
Stanton and Krida and others are cardiac 
fibrillation and respiratory paralysis. The 
cessation of respiration is a secondary 
phenomenon, however, though usually 
simultaneous with cardiac arrest. Com- 
mercial low-tension currents tend to kill 
chiefly by producing cardiac fibrillation. 
As the tension is increased the effect upon 
the heart becomes less pronounced, but 
at the same time the effect upon the 
central nervous system becomes more and 
more certain as the tension is increased; 
so that with high-’ten.sion currents death 
is more likely to he caused by respiratory 
failure, although if the contact is pro- 
longed the heart is also stopped. All 
evidence points to the central nervous 
system as being the chief sufferer from 
the effects of currents of more than 48CX) 
volts. 

Treatment. — Even in cases of good 
contact, as with a high-tension current, 
according to Spit/.ka, there may be no 
heart paralysis, hut only respiratory fail- 
ure, and in such cases respiration may be 
re-established spontaneously or artifici- 
ally. The prognosis is good only in casc.s 
in which there is some heart action and 
respiration, the former, particularly. 

The stricken individual must, of course, 
be taken out of the circuit, if he be not 
already freed from it. Bystanders can 
do this with rubber gloves, or with hands 
wrapped with thick, dry, woolen material, 
by pulling at the victimls clothing, by 
sticks of wood, or, if in contact wdth a 
wire, this may be cut with a nipper with 
insulated handles. This must be done 
with caution, as the momentary arc 
formed between the separated ends may 
blind the rescuers. 

The patient should be laid with the 
head a little higher than the body, and 
artificial respiration be begun promptly by 
compressing the thorax al>out 18 times 
a minute> with the hands applied flat to 
the sides and lower part of the chest. 
The tongue must be drawn forward, or 
the |MeiiEue»tor may be used if available, 
ilaiii^ over itibe heart, faradiaation, the 
electrode aDftlicd to the neck and heart 
; by Crite*« : 
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may be used to stimulate heart 
action. The epiglottis may be tickled with 
the forefinger. Other methods that have 
been suggested are lumbar puncture, 
venesection, the application of the Leduc 
current, and, in the last resort, a high- 
tension shock of short duration. S. 

SILVER. — Silver (argentum) in 
its pure metallic state has a white 
color and a high degree of luster. It 
is unaffected by oxygen or moisture, 
but is readily attacked by sulphur, 
and tarnishes when exposed to air 
containing hydrogen sulphide. The 
metal itself is not official, but is used 
at times in a colloid state in unofficial 
preparations. Of its salts, the nitrate 
is most largely used. 

PREPARATIONS AND DOSE. 
— Argenti nitras, U. S. P. (silver ni- 
trate) [AgNO,-]], occurring in color- 
less, rhombic plates, with a bitter, 
caustic, metallic taste. It is soluble 
in 0.54 part of water, and in 24 parts 
of alcohol. It melts at 200^* C It js 
rapidly reduced by organic matter in 
the presence of light, becoming gray 
or grayish black. Dose, to 
grain (0,007 to 0,03 Gm.). 

Argenti nitras fusus, U. S. P. 
(molded silver nitrate, lunar caus- 
tic), prepared by melting silver ni- 
trate with its weight of official 
hydrochloric acid, stirring, and pour- 
ing into suitable molds. It occurs 
as a white, hard solid, usually in 
cones or pencils, with a caustic taste, 
and becomes grayish on exposure to 
light and organic matter. It is in- 
completely soluble in water and in 
alcohol, the contained 5 per cent, of 
silver chloride remaining undisaolved. 
Used extcmally. 

Argenti U* S. 

Vill (mitigated silver 
lunar caustic), prepared 


silver nitrate with 2 parts of potas- 
sium nitrate, stirring and pouring 
into molds. It occurs as a white, 
hard solid, with properties similar to 
those of the preceding preparation. 
It is soluble in water, but the con- 
. tained 66.7- per cent, of potassium 
nitrate is only sparingly soluble in 
alcohol. Used externally. 

Argenti oxidum, U. S. P. (silver 
oxide) [ AgaO], occurring as a heavy, 
brownish-black powder, with a me- 
tallic taste. It is liable to reduction 
on exposure to light. It is very 
slightly soluble in water, to which it 
imparts an alkaline reaction, and is 
insoluble in alcohol. Dose, to 2 
grains (0.03 to 0.13 Gm.); average, 1 
grain (0.065 Gm.). 

Argenti cyanidum, U. S. P. VIII 
(silver cyanide) [AgCN], occurring 
as a white, odorless and tasteless pow- 
der, gradually turning brown on expos- 
ure to light, insoluble in water and in 
alcohol. Forinerly used in the prepar- 
ation of diluted hydrocyanic acid. 

Among the unofficial preparations 
of silver are the following: — 

Silver citrate [AgaCoHsOx], oc- 
curring as a white, heavy powder, 
soluble in 3800 parts of water, and 
sensitive to light. It is considered 
non-irritating, and has been applied 
in substance as antiseptic to wounds 
and ulcers, and injected in solutions 
of 1 : 4000 to 1 : 10,000 strength into 
the urethra, etc. 

Silver lactate [AgCsH508 + H20], 
occurring in crystalline needles, solu- 
ble in 15 parts of water, and turning 
brown on to light. Used 

externally (though irritating) for its 
effect in 1 : 106 to 
..1:: 2060''''^utfoBiL. ; 
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Argentamin (ethylene-diamine sil- 
ver nitrate), a solution of 1 part each 
of silver nitrate and ethylene-diamine 
[CH 2 (NH 2 )CH 2 (NH 2 )] in parts of 
water. A colorless^ alkaline fluid, 
turning yellow on exposure to light. 
Asserted to be non-irritant and more 
penetrating than silver nitrate, owing 
to the albumin-solvent action of the 
containing ethylene-diamine. Used 
in the urethra in 0.25 to 4 per cent, 
solution, and in ophthalmology in 5 
per cent, solution. 

Argonin (silver casein), prepared 
by precipitating an alkaline solution 
of casein with silver nitrate and al- 
cohol. A fine, nearly white powder, 
containing 4.28 per cent, of silver, 
easily soluble in water, forming an 
opalescent solution which clears on 
addition of sodium chloride. Used as 
silver nitrate, generally in 0.5 per 
cent, solution. 

Argyrol (silver vitellin), said to be 
prepared by electrolysis of serum 
albumin, addition of moist silver 
oxide, heating the mixture under 
pressure, and drying in x^acuo. It is 
probably a compound of hydrolyzed 
protein and silver oxide, and contains 
from 20 to 25 per cent, of silver. It 
occurs in black, shining, hydroscopic 
scales, freely soluble in water and 
glycerin, but insoluble in alcohol and 
oils. It is not affected by boiling. It 
is incompatible with acids, and most 
neutral or acid salts in strong solu- 
tion. Used as a non-irritant anti- 
septic in 5 to 25 per cent, solutions 
in urethritis, cystitis, and diseases of 
the mucous membranes of the eye, 
ear, nose, and throat. 

Kegonon (silver nitrate ammonia 
albumose), obtained by treating si^ 
ver ammomum nitrate with albumose. 
A li|fh*-brown powder, readily 


ble in water, said to contain about 7 
per cent, of organically combined sil- 
ver, Used as substitute for silver 
nitrate for irrigation purposes in 
1 : 2000 to 1 : 6000 solutions. 

Ichthargan (silver ichthyolatc or 
ichthyosulphonate), prepared by neu- 
tralization of ichthyolsulphonic acid 
with silver oxide, and extraction with 
water. A brown, stable powder, with 
a light chocolate-like odor, asserted 
to contain 30 per cent, of metallic 
silver and 15 per cent, of sulphur in 
organic combination, freely soluble 
in water, but incompatible with 
soluble chlorides. It is said to com- 
bine the bactericidal action of silver 
with the penetrating, antiphlogistic 
action of ichthyol. Used in 0.04 to 
0.2 per cent, solution in gonorrhea; 
3 per cent, solution in posterior ure- 
thritis, and in 0.5 to 3 per cent, solu- 
tion in trachoma. 

Protargol (protein silver salt), pre- 
pared by treating proteins with a 
silver salt, and rendered soluble by 
treatment with a solution of albu- 
moses. A light-brown powder, con- 
taining 8.3 per cent, of silver in 
organic combination, soluble in 2 
parts of water. The solution is not 
affected by alkalies, chlorides, bro- 
mides, or iodides, nor by heat. Its 
precipitation by cocaine hydrochlo- 
ride is prevented by addition of boric 
acid. It should not be exposed to 
light. Used as substitute for silver 
nitrate for irrigation purposes in 
1 : 1000 to 1 ; 2000 solutions, in 0.25 
to 1 per cent, solutions in acute gon- 
orrhea, and in 5 to 10 per cent, in- 
stillations in chronic gonorrhea, and 
in diseases of the mucous membranes 
of the eye, car, nose, and throat. 

Colloid silver and its action and 
therapeutic tises have been discussed 
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under the heading Collargol, in the 
third volume, to which the reader is 
referred. 

INCOMPATIBILITIES. — Silver 
nitrate is incompatible with organic 
material, becoming transformed into 
the black oxide of silver or black 
metallic silver. With soluble chlo- 
rides or hydrochloric acid it forms 
the insoluble silver chloride. It is 
also incompatible with bromides and 
iodides, with alkalies, with acetates, 
chromates, cyanides, hypophospites, 
phosphates, sulphides, sulphates, and 
tartrates, with copper salts and fer- 
rous and manganous salts, with 
antimony salts and arsenites, with 
morphine salts, with alcohol, with 
creosote, with oils, and with tan- 
nic acid and vegetable astringent 
preparations, 

MODES OF ADMINISTRA- 
TION. — Silver nitrate, when used 
internally, is generally given in pills, 
but may also be administered in a 
solution of 0.2 per cent, strength, 
preferably through a stomach-tube to 
avoid precipitation of the silver be- 
fore it reaches the gastric cavity. 
When thus given, it should soon 
after be removed by lavage. Silver 
nitrate pills should be made with 
kaolin or petrolatum, as glucose, 
glycerin, extracts and other materials 
commonly used as excipients render 
the salt inert. The following form- 
ula for silver-nitrate pills has been 
recommended : — 

B Argenii nitratis .... gr. 1% (0.1 Gm,), 
Sodii sulphatis ex- 


siccaii gr. viij (0.5 Gm.). 

Kaolini gr. xv (1 Gm.). 


Aqua dexHlhia .... gtt. x. 

Fac. in pilttlas no. xx. \ 

(Each pill contains Ha grain— 
of the silver salt). 


Where silver nitrate is to he uged 
locally at intervals in the form of a 
solution, addition of spirit of nitrous 
ether is considered of value in pre- 
venting precipitation. The following 
formula is credited to Fox and 
Higginbotham : — 

B Argenti nitratis gr. v (0.3 Gm.). 

Spiritus athcris nitrosi fSij (8 c.c.). 

Aqua destillata fSvj (24 c.c,). 

M. 

Such a solution may be applied 
freely to the conjunctiva, without 
neutralization with salt solution, in 
all forms of conjunctivitis, from a 
mild **pink eye” to gonococcal con- 
junctivitis (Valk), 

Where it is desired to use an oint- 
ment of silver nitrate, the following 
combination may, with advantage, 
be employed: — 

B Argenti nitratis gr. xv (1 Gm.). 

Acidi borici pulveris,, Sils.*; (10 Gni.). 

Cera flava Sj (30 Gm.). 

Olei oliva gij (60 Gm.). 

M. 

Silver oxide is generally adminis- 
tered in pill form. 

The “organic” silver compounds, 
such as protargol and argyrol, are 
used externally, generally in solution. 
(See below, under Therapeutics.) 

PHYSIOLOGICAL ACTION.— 
Locally, silver nitrate is antiseptic 
and very irritating. It is astringent, 
coagulating proteins, and also caustic, 
readily destroying soft tissues with 
which it is brought in immediate 
contact in concentrated form. It 
coats moist tissues with a tough, 
white him, and has not much 
penettating power, though Wildbolz 
found 1 : lOOQ to 1 : 100 solutions to 
penetrate to the subepitheUal tissue 
in l^e urethra of the dog. ^ In dilute 
fsolution: it of 
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and apparently improves 
local nutrition. Its local action, if 
excessive, can be quickly arrested 
with a solution of sodium chloride, 
which precipitates it as silver chlo- 
ride; Applied to the skin, it produces 
a brow’n and, later, a black stain, on 
exposure to light. 

The “organic” preparations of sil- 
ver, such as argyrol and protargol, 
are not precipitated by protein and 
sodium chloride, and arc not astrin- 
gent. Protargol is but slightly irri- 
tant, as compared to silver nitrate, 
and argyrol hardly irritant at all. 
Their efficiency as antiseptics is, 
however, far less than that of silver 
nitrate, for which, in spite of their 
low irritant power, they are not, 
therefore, adequate substitutes where 
a strong antiseptic action is desired. 
Post and Nicoll found tlie gonococcus 
killed in one minute by 1 : 5000 silver 
nitrate, but only partially inhibited in 
the same period by 10 per cent, pro- 
targol, and hardly at all influenced 
by 10 per cent, argyrol. .Similar re- 
sults w^ere obtained in the case of the 
pyogenic streptococcus and the pneu- 
mococcus, except that a 1 : 1000 silver- 
nitrate solution was required to kill 
these organisms in one minute. The 
typhoid organism, on the other hand, 
was killed in one minute only by a 
1 per cent, silver-nitrate solution, 
though succumbing completely in 
the same period to 10 per cent, 
argyrol or protargol. The antiseptic 
action of silver nitrate is due, not 
only to coagulation of the protein of 
the bacteria, but . also to a specific 
action of the metal, silver protcinate 
itself being antiseptic. 

The bluish-white pellicle which fol- 
lows the application of silver nitrate 
to conjunctiva is not coagtilated 


albtnnin, but chloride of silver de- 
posited in the structure of the inem- 
brane. The essential clement in 
determining the stain is the soluble 
chlorides of the tissues. It is chlo- 
ride of silver that is decomposed by 
light, not albuminous material. The 
brown stain is either argentous chlo- 
ride or an oxychloride of silver. 
Drops of silver-nitrate solution arc 
more potent in causing a stain than 
an application of a stronger solution 
by the brush. 

The penetration of a 20 per cent, 
solution of argyrol as compared with 
weak silver nitrate is practically nil. 
The amount of silver organic silver 
compounds contain is no criterion of 
their therapeutic utility. Argyrol may 
have a mechanical effect, and its 
sedative action is due to the large 
amount of silver it contains, metallic 
silver being sedative in its action. 
Burden - Cooper (Ophthalmoscope, 
Jan., 1907). 

Silver acetate forms a durable solu- 
tion and has the least irritating action 
on the tissues of all the silver salts. 
It is strongly bactericidal. It is im- 
portant to follow its application by 
rinsing with water or with a weak 
salt solution. Schweitzer (Archiv f. 
Gynak., Bd. xcvii, nu. 1, 1912). 

Silver nitrate dissolved in water 
killed the dysentery bacillus in five 
minutes. On the other hand, in 
broth, with the addition of a little 
organic matter and salts, it failed in 
a strength of 1 in 100. The frequent 
failure of silver-nitrate injections in 
dysentery is thus easily understood. 
Albargin gave the best results of any 
of the silver compounds in the pres- 
ence of broth, as it killed the dysen- 
tery bacillus within five minutes in a 
dilution of 1 in 500, but it was less 
efficient in a second trial. Collargol, 
ichthargan, and argyrol had little or 
no action in the preser.ee of broth. 
Rogers (Indian Jour, of Med. Re- 
search, Oct., 1913). 

Genenil EHectit*-— Taken internally 
in moderate dosage, silver nitrate has 
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been held to act as a tonic to the 
nervous system, exert a favorable 
influence on the blood, and promote 
constructive tissue metabolism, but 
there exists no definite pharniaco* 
logic evidence supporting these views. 
Administered subcutaneously or in- 
travenously in poisonous doses in 
animals, its characteristic effects ap- 
pear to be primary stimulation of the 
central nervous system, especially the 
medullary centers, followed by de- 
pression and paralysis ; in slower 
poisoning, a marked increase of bron- 
chial secretion, ending in edema of 
the lungs, has been observed. In 
cold-blooded animals, silver salts are 
said to give rise to convulsions in 
some ways similar to those of strych- 
nine, followed by paralysis. These 
effects have no evident therapeutic 
bearing. Large amounts of silver 
nitrate taken internally produce, by 
reason of their caustic action, a vio- 
lent gastroenteritis, thrombosis of the 
gastric veins, and ulceration of the 
gastric mucosa. 

Absorption and Elimination. — It is 
believed that in man the greater part 
of the silver ingested passes through 
the alimentary tract unabsorbed. The 
remainder is apparently absorbed in 
the form of a solution — none of it be- 
ing found in the gastric or intestinal 
epithelia — and is soon after deposited 
in the tissues in minute granules, be- 
lieved to consist of an organic com- 
pound of silver. That it stays 
imbedded thus indefinitely is sug- 
gested by the fact that the resulting 
pigmentation remains unaltered over 
long periods. 

Fraschetti and others deny that 
any elimination of silver takes pla& 
in man, eitiief throu^i the 
the intestines. > . 


POlSONlKO.^Tb^sre ate two 
forms of poisoning by silver— that 
following a large single dose, (acute), 
and that following the long-cpntinued 
use of small doses (chronic). * 

Acute Poisoning. — The symptoms 
of acute poisoning by silver nitrate 
are partly gastrointestinal and partly 
cerebrospinal. Either series of phe- 
nomena may predominate. 

Almost immediately after a poison- 
ous dose, a burning is felt in the 
throat and stomach, and soon after 
violent abdominal pain, with vomit- 
ing and purging, comes on. The ab- 
dominal walls may become hard and 
knotted, more rarely scaphoid. The 
face becomes flushed or livid, and is 
covered with sweat. The expression 
is one of anxiety. When vomiting 
occurs, the ejecta are often brown or 
blackish in color, though sometimes 
white and curdy, especially after 
sodium chloride has been given. The 
lips and mouth are covered with a 
grayish-white membrane, which may 
later change to brown and then black. 
Occasionally, where the poison has 
been ingested in solid form, this 
membrane is absent. 

In some cases the nervous symp- 
toms are severe, consisting of inco- 
ordination, paralysis, and convulsions 
with coma or delirium. The convul- 
sions are generally tetanic, persist, 
according to Rouget, after complete 
abolition of voluntary movements, 
and, according to Curci, are due fo 
excitation of the motor cells of the 
cord. 

Collapse follows, because of the 
gastrointestinal corrosion produced, 
dfi4 death takes place {torn asphyxia 
dhe to central respiratety paralysis, 
accomiNmied^^ flow of 

brohcliiai; aebre^kma, |isil- 
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■ m&imy. edema^ la a ease reported 
by Beck coma returned at intervals 
during several days before the patient 
died. 

At post mortem the stomach and 
bowels are found corroded, often 
ccchymosed, and with patches of a 
white or grayish color. The lungs 
are congested and the bronchial tubes 
filled with fluid. 

Poisoning by this drug is not com- 
mon. The lethal dose is not certain; 
30 grains have killed and recovery 
has followed the ingestion of an 
ounce. 

Treatment of Acute Poisoning. — 

The chemical antidote is common 
salt (sodium chloride), which should 
be administered in large amounts. 
Vomiting should then be induced at 
once, as the silver chloride formed is 
soluble in solutions of sodium chlo- 
ride and in the digestive fluids. Lav- 
age of the stomach with a very soft 
stomach-tube may be carefully tried. 
If the stomach cannot be washed out, 
one may give large draughts of salt- 
water and produce vomiting alter- 
nately. Opium and oils may be 
given to allay the irritation, and 
large draughts of milk administered 
to dilute the poison and protect the 
mucous membranes. Mucilaginous 
fluids and white of egg may also 
be used as demulcents. External heat 
should be applied if indicated, and in 
the event of collapse, the customary 
stimulant measures availed of, to- 
gether with artificial respiration. 
Atropine might prove of value to 
counteract the excessive bronchial 
secretion. 

Chronic Poisoning. — Prolonged in- 
ternal use of any of the soluble salts 
of silver giy^ rise to chronic poiscfn-* 
kg, or nrgyria. A local argytia* or 
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argyrosis, may be caused by the fre- 
quent topical application of a soluble 
silver salt for a prolonged period. 
Discoloration of the eyelids, con- 
junctiva, and cornea has been ob- 
served from the use of silver nitrate 
in the eye, and a similar condition 
noted from its local application in the 
throat, or a blackening of the hands 
from constant working with silver. 
A few cases have even been reported 
of general argyria resulting from 
topical use of silver in the mouth 
and throat. 

General argyria was formerly more 
frequent than now. arising frequently 
from the administration of silver ni- 
trate in epilepsy. The first sign of it 
is the appearance of a slate-colored 
line along the gums, associated with 
some inflammatory swelling. Later 
grayish spots or patches appear on 
the skin and mucous membranes, and 
spread over the whole body until the 
skin has acquired a peculiar blui.sh- 
slate color, which may become very 
dark. In decided cases, the conjunc- 
tivas and oral mucous membrane arc 
involved. In some cases discolora- 
tion is especially marked in the face. 
The silver is found in all the tissues 
of the skin below the rete Malpighii, 
and is deposited mainly in the con- 
nective tissues, the various paren- 
chymatous cells, and epithelia of the 
body escaping the pigmentation. Al- 
though the discoloration is long in 
making its appearance, the deposi- 
tion in the tissues probably begins 
at once, gradual accumulation there- 
after taking place. Especially marked 
deposition occurs in the renal glo- 
meruli, the hepatic and splenic 
connective tissue, the mesenteric 
glands, the serous membranes, and 
tlie, choroid |>lexus. The connective 
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tissues throughout the respiratory 
passages and alimentary canal like- 
wise show silver deposition. The 
condition of argyria does not seem 
to affect the general health. 

Two women were workers in silver 
leafy their task being to cut the leaves 
and lay them in books. One, aged 
27, had worked steadily for fourteen 
years. The discoloration of the skin 
was first noted when she was 18, and 
it increased steadily for four years* 
then remained the same. It affected 
chiefly the exposed parts and visible 
mucosae. The other patient, 50 years 
old, had begun to follow the occupa- 
tion at 14, and had flrsi noticed the 
discoloration at 21. Both women 
exhibited anemia and disordered di- 
gestion several years before the ap- 
pearance of the argyro.sis. The silver 
line on the gums should be watched 
for as a danger signal in subjects 
similarly occupied. Koelsch (Munch, 
med. Woch., Jan. 30, Feb. 6, 13. 1912). 

Argyria has been induced in three 
months, and after the use of ^ to 1 
ounce (15 to 30 Gm.) of silver nitrate 
(Cushny). 

Treatment of Chronic Poisoning. — 

Prophylaxis is important. When the 
salts of silver are indicated in a pro- 
longed course of treatment, occa- 
sional discontinuance of the remedy 
is imperative. At the end of the 
third week, the remedy should be 
stopped for one week, and after three 
months a long intermission should 
follow. In the intermissions of treat- 
ment, the patient should receive a 
thorough course of purgatives, diu- 
retics, and baths. Potassium iodide 
may be given with the silver salts to 
expedite its elimination. 

Greater or less success has been 
claimed for various treatments in 
argyria, but in general they are futiler 
Rog^s claims that blistering will!^ 
lighten the color, but how it should 


do BO is not plain, since the stiver 
deposit lies deep down in the skin. 
Eichmann recommends the use of 
potash baths and of soap batbs^ each 
four times a week. The internal use 
of potassium iodide may produce 
some change in the color of the skin, 
but perfect restoration to the normal 
is generally unattainable. 

Report of the case of a young 
woman, supposedly suffering from 
jaundice, which turned out to be 
argyrism following a course of col- 
largol. A dose of 10 grains (0.65 
Gm.) of hexamethylenamine, given 
for a coryza, caused marked improve- 
ment in the patient’s coloration. A. 
M. Crispin (Jour. Amer. Med. Assoc., 
May 2, 1914). 

THERAPEUTICS. — Gastrointes- 
tinal Disorders. — Silver nitrate has 
been found of some ’ value in the 
treatment of gastric ulcer. It is often 
given in pill form, sometimes in com- 
bination with extract of hyoscyamus 
or opium. As hydrochloric acid or 
sodium chloride renders it inert by 
precipitation of silver chloride, it may 
prove useless unless its ingestion is 
preceded by lavage of the stomach. 
A 1 in 500 solution of it may then be 
introduced through the tube to the 
amount of yi fluidounce (15 c.c.), and 
in a few minutes lavage with plain 
water repeated. The dose of silver 
nitrate in pill form in these cases is 
M to yi grain (0.015 to 0.03 Gm.). 
If it is given in solution, sodium bi- 
carbonate may, with advantage, be 
added. 

Pyrosis is frequently relieved by 1- 
gratn (0i065 Gm.) doses of silver 
oxide, given in pill form, a half-hour 
before meals. 

In chronic gastritis and gastric 
dttffirxii, when spur eructations or 
vomiting occur after meals, the ni- 
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trkte in doses o{ % to H grsLtn (0.01 
to 0.015 Gm.), given an hour before 
meals^ sometimes yields good results. 
Forlanini in these cases, when asso- 
ciated with h 3 rperchlorhydria, irri- 
gates the stomach with a solution of 
silver nitrate, 10 to 30 grains (0.6 to 
2 Gm.) to the quart (liter), fol- 
lowed immediately by sodium chlo- 
ride solution. 

Experiments and clinical experi- 
ences showed that silver nitrate has 
the property of increasing the acidity 
of the gastric juice. It is indicated 
in hypochlorhydria and in mucous 
gastric catarrh. It aids in the diges- 
tion of protein. The drug may be 
used to advantage in abnormal fer- 
mentation. It promotes the empty- 
ing of the stomach. These various 
effects were observed with small 
doses grain — 0.002 Gm. — three 

times a day), as well as with large 
amounts grain— 0.03 Gm. — three 
times a day). liaibakoff (Archiv f. 
Vcrdaiiung.sk,, Bd. xii, nu. 1, 1906). 

Catarrhal jaundice has been re- 
lieved by M 2 '‘grain (0,(X35 (jm.) doses 
of silver nitrate. F. Ehrlich has 
recommended (1902) the introduction 
of a 1 per cent, solution of the salt 
into the vStomach, after preliminary 
lavage with warm water, in angio- 
cholitis, cholelithiasis, and chole- 
cystitis. The solution is withdrawn 
after one-half to two minutes, the 
procc.ss repeated, and w^ashing with 
plain water then continued until a 
clear fluid returns. The remedy is 
asserted to act as a cholagogue and 
to relieve the symptoms, sometimes 
after preliminary aggravation. 

Use of silver nitrate recommended 
in all irritative conditions of the 
gastric mucosa with increased secre- 
tion, hyperacidity, nausea, vomiting, 
and pain. In gastric neuroses, how- 
ever, the drug exerts no. thffuenee 
whatever. In the hyperchltishsFdtia 


freguently occurring in chlorotis» 
various diseases of the liver, chole- 
lithiaaia, cholecyatitia, the early stages 
of nephritia, and reflexly in constipa- 
tion, especially of the spastic type, 
and in mucous colitis, treatment 
should be chiefly directed to the pri- 
mary disease, but for the alleviation 
of the symptoms silver nitrate is 
valuable. 

In benign pyloric stenosis with re- 
tention of the gastric contents and 
decomposition of the retained ingesta, 
the most effective symptomatic treat- 
ment is thorough lavage followed by 
silver nitrate internally. In fissure at 
the pyloric orifice, lavage followed by 
silver nitrate, a non-irritating diet, 
and olive oil on an empty stomach, 
has never failed, in the author's ex- 
perience, to effect a cure. For the 
pain of gastric ulcer, acute or chronic, 
silver nitrate is superior to any other 
drug. The heartburn, sour eructa- 
tions, headache, and constipation arc 
also promptly relieved. 

Silver nitrate is always well borne 
by the stomach. In a case of severe 
hemorrhage from gastric ulcer in 
which the patient suffered intensely 
from sour eructations and laryngeal 
spasm, silver nitrate relieved both 
these symptoms after the second 
dose. In chronic acid gastritis silver 
nitrate acts as in other forms of hy- 
peracidity. In alcoholic gastritis dur- 
ing the hyperacid stage it should also 
be employed. It is important in all 
forms of gastritis to wash the stom- 
ach thoroughly before the drug is 
given. 

The writer usually gives the drug 
in solution in doses of 54 to grain 
(0,016 to 0.03 Gm.) three times a day 
on an empty stomach. No food or 
drink is followed for half an hour 
after its administration. It is rarely 
necessary to continue longer than 
three weeks, though in rebellious 
cases it may be given for a month 
without danger of argyria. Where 
the intestines react unfavorably it 
should be discontinued at once. H. 
Weinstein (N, Y. Med. Jour., Dec 
% IW), 
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In ukerstioei of the cecum or reo 
turn and in acute and dironic dysen- 
tery, rectal or colonic injections of 
silver nitrate are of value. If the 
cecum be involved a large bulk must 
be used to reach the seat of the 
trouble; if the rectum is the part 
affected not more than 4 ounces (120 
c.c.) should be used. In either case 
there should be given preliminary 
cleansing injections of warm water. 
If the condition is cecal, one may use 
1 dram (4 Gm.) of silver nitrate to 3 
pints (1500 c.c.) of water; if rectal, 
5 grains (0.2 Gm.) to 4 ounces (120 
c.c.). 

If the rectal disturbance is chronic 
and very obstinate, the strength may 
be increased to 5 grains (0.3 Gm.) of 
the salt to 4 ounces of water. A 
solution of common salt should be at 
hand, to be injected if the action of 
the silver is too severe, or to stop 
the action of the remedy when the 
desired effect has been produced. 

The antiseptic and astringent prop- 
erties of protargol proved effective in 
several cases of gastrectasia with py- 
loric stenosis, the fermentation, py- 
rosis, and vomiting being checked. 
Improvement was also noted in 
chronic catarrh, gastric ulcer, ^and 
even in carcinoma. ^Several cases of 
dysentery and pseudodysenteiy were 
rapidly cured by intestinal lavage 
with a 2.6 per cent, solution of pro- 
targol. For the enteritis of children 
% to % pint (250 to 300 c.c.) of a 2 
per cent, solution were employed. 
For gastric lavage a 2 per cent, solu- 
tion is used. It is advisable to wash 
out first with water, then to intro- 
duce 1 quart (liter) of the protargol 
solution. After eight or ten minutes, 
this is again washed out with v<rater. 
For intestinal lavage, a preUminavy^ 
washing with water ts not necessatyv^ 
Cantani (Gaz. degli osped., Ho. 

1910). ' ■ 


Nervioiifi -rr liai 

been used in anterior and posterior 
spinal sclercMds, and in epilqpay and 
chorea, but with little or no favorable 
effect, except possibly as a general 
tonic. 

In tabes dorsaUs Curd has claimed 
good results from the use of a double 
salt, the thiosulphate (hyposulphite) 
of sodium and silver. He gives daily 
from % to 3 grains (0.048 to 0.2 Gm.) 
by mouth or from % to % grain (0.01 
to 0.048 (jm.) hypodermically. He 
asserts that this treatment does not 
cause argyria. 

Surgical Disorders. — Fissures of 
the lips, tongue, nipples, rectum, and 
mucous patches and ulcers of the 
mouth yield readily to applications 
of a (jO-grain (4 Gm.) to the ounce 
(30 c.c.) solution of silver nitrate 
applied carefully on a pledget of 
cotton or by means of a camel’s- 
hair pencil. In some cases the solid 
stick does better. It is also useful in 
hemorrhage from leech-bites. 

Boils and felons may be aborted 
ty early application of a strong solu- 
tion of .silver nitrate. 

The healing of suppurating ulcers 
and wounds, with large flabby granu- 
lations, is hastened by an application, 
every day or two, of the solid stick 
or strong solution. The surface of 
indolent ulcers may be touched 
lightly with the solid stick, or a line 
may be traced within and parallel to 
the margin of the ulcer every day or 
two, the ulcer being strapped with 
diachylon adhesive plaster during the 
intervals and the limb dressed with 
a Toiler ’ bandage. Indolent sinuses 
trom bulKsbs or from abscesses may 
likewise 1^ to ht^Hng 

mf;h a strong or the solid 
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]pow4er«d silver nitrate, recom- 
mencled as a means of exciting the 
proliferation of granulations and the 
regeneration of epidermis over open 
wounda and iilcera. As an excipient 
the writer uses fullers’ earth (bolus 
alba), sterilised by heating to 100® 
or 150® C The mixture should con- 
sist of 1 part of silver nitrate to 90 
parts of the earth. It is dusted on 
the raw surface (not extending over 
the parts already healed over), and 
renewed every second or third or 
fourth day, according to the amount 
of secretion and reaction of the tis- 
sues. When the wound is well on 
the way to epidermization the treat- 
ment should be interrupted from time 
to time and simple aseptic dressing 
applied. The treatment is recom- 
mended especially for burns, and for 
the healing of wounds following 
furuncles and other infective proc- 
esses of the skin. Max. liarnet 
(Miincli. med. Woch., Aug. 30, 1910). 

Bed-sores can sometimes be aborted 
it’, as soon as the surface reddens, it 
is brushed over with a 20-grain (1.3 
Gm.) to the ounce (30 c.c.) solution 
of silver nitrate. This treatment is, 
however, frequently of no avail in 
paralytics. 

Lymphangitis of the forearm re- 
sulting from a poisoned w^ound of 
the finger may be cured by applying 
the solid stick over the lines of 
inflammation. 

Rovsing prefers silver nitrate to all 
other antiseptics for impregnating 
gauze and drainage wicks, and in the 
preparation of suture material, and 
uses it extensively in his clinic for 
these purposes. 

Spasmodic esophageal stricture has 
been relieved by the use of a sponge 
probang saturated with a very weak 
solution of silver nitrate. 

Cttshing, Halsted, and Lexer highly 
recommend the use of silver foil as 


a dressing for granulating wounds, 
and especially for skin-grafts and the 
incisions in plastic operations on the 
face. ‘ The silver leaf acts as an anti- 
septic and minimizes scarring. 

The marked tolerance of the body 
tissues for metallic silver has led to 
its use in bone suturing and in the 
preparation of supporting filigree or 
chain for use in cases of ventral 
hernia or other varieties of weakened 
abdominal wall. 

Miller recommends, as productive 
of good scar formation in bums, the 
use of an ointment of protargol, 45 
grains (3 Gm.), dissolved in cold dis- 
tilled water, 75 minims (5 c.c.), and 
mixed with 3 drams (12 Gm.) of dried 
wool-fat and drams (10 Gm.) of 
petrolatum. 

Silver - foil platelets used over 
wounds where very inconspicuous 
scar is desirable. Wounds thus cov- 
ered remain perfectly dry, even if 
left alone for a w^eck to ten days, 
and cpidermization is much acceler- 
ated. In osteoplastic flaps the scars 
are so faint they are scarcely visible. 
Skin grafts may be left untouched for 
a week to ten days, though occasion- 
ally blood and serum collect beneath 
some of the grafts. In granulating 
wounds, healthy granulations are 
rapidly covered over with epithelium 
under the foil, without the formation 
of much granulation tissue. They 
become flatter. The silver foil ap- 
parently has an inhibitory effect upon 
the growth of granulation tissue. 
The .surface, when healed, is even 
with the surrounding skin. The sil- 
ver foil is also advised in skin 
sutures beneath plaster-of- Paris casts. 
E. Lexer (Zcntralbl. f. Chir., Bd. xlii, 
S. 217, 1915). 

Diiorders of the Respiratwy Tract. 
— ^Acute pharyngitis may be aborted 
by the early application of a 60-grain 
(2 Gm.) to the<K>unce (30 c.c.) solu - 
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tion. In laiyngitis the parts should 
be cleansed with an alkaline solution^ 
the parts anesthetized with a solution 
of cocaine, and by the aid of a brush 
and mirror a 10- or 20- grain (0.65 
or 1.3 Gm.) to the ounce (30 c.c.) 
solution of silver nitrate applied to 
the larynx. 

In laryngeal tuberculosis a spray 
of silver-nitrate solution in the 
strength of to 2 grains (0.03 to 
0.12 Gm.) to the ounce (30 c.c.) may 
be of service. Crocq claims that sil- 
ver nitrate is a valuable remedy in 
pulmonary tuberculosis, promoting 
appetite and digestion and diminish- 
ing cough, expectoration, and night- 
sweats. He administers from ^4 to 
% grain (0.(X)8 to 0.02 Gm.) daily, in 
divided doses. It may, with advan- 
tage, be given in a %-grain (0.01 
Gm.) dose combined with 3 grains 
(0.2 Gm.) of Dover's powder. 

In pertussis Ringer advised the use 
of a spray of silver-nitrate solution 
(J4 to 2 grains — 0,03 to 0.3 Gm. — to 
1 ounce — 30 c.c.) to relieve the vio- 
lence of the cough and give the pa- 
tient rest at night. The spray should 
be used when the stomach is empty, 
as it may bring on retching. The 
nozzle of the atomizer should 'be 
placed well within the mouth to pre- 
vent staining of the skin. 

In atrophic rhinitis and ozena, 
Gleason obtained good results by 
painting a 20 per cent, solution of 
argyrol over the affected area. 

Ophthalmic Disorders. — Silver ni- 
trate is found useful in ophthalmolog- 
ical practice in all strengths from a 
1-grain (0*06 Gm.) solution to the 
solid stick. 

In simple conjunctivitis* where ther* 
discharge is profuse, a 2- to 5- grain '' 
(0.13 to 0,3 Gm.) solution is of value. 


In purulent includii^ gonocoocaS* 
ophthalmia* when the discharge is 
profuse, the lids should be everted 
and wiped dry, and painted with a 
10- to 15- grain (0.6 to 1 Gm.) solu- 
tion of silver nitrate, immediately 
neutralized with a solution of com- 
mon salt This should be done once 
daily. 

Protargol is more satisfactory than 
either argyrol or silver nitrate for the 
treatment of acute mucopurulent con- 
junctivitia due to the Koch- Weeks 
bacillus. Argyrol is better than sil- 
ver nitrate. Protargol is perfectly 
safe up to 33 per cent. Its applica- 
tion causes much less pain than sil- 
ver nitrate, but more than argyrol. 
The solution was freely used and the 
excess left in the eye. It was always 
applied with small pellets of absorb- 
ent cotton. Drops for home use were 
always given — silver nitrate in 0.2 
per cent, strength, or argyrol or 
protiirgol in 5 per cent, solution. 
Butler (Ophthalmoscope, Jan., 1907). 

Many more cases of conjunctival 
argyria result from the use of or- 
ganic silver compounds, such as pro- 
targol and argyrol, than from silver 
nitrate. The writer protests against 
the almost universal use of such com- 
pounds in acute and chronic catarrhal 
conjunctivitis. For these conditions 
a collyrium containing grain (0.03 
Gm.) zinc sulphate and 10 to 12 
grains (0.65 to 0.77 Gm.) of boric 
acid to the ounce (30 c.c.) is more 
surely and promptly efficacious than 
the silver compounds mentioned. S. 
Theobald (Johns Hopkins Hosp. 
Bull., Nov., 1911). 

Granular lids and trachoma are 
benefited by silver nitrate. If there 
i.s slight discharge the stick should be 
used; if there is copious discharge, 
the use of a 10-grain (0.6 Gm.) solu- 
tion, with neutralization of excess, 
once daily will be followed by 
improvement. 

In Uephaiitis, Hmshelwpod recom- 
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mends the use bf argyrol, a strong 
solution of which is rubbed into the 
lid margins after each has been 
cleaned of crusts with a camel’ s-hair 
brush cut short. This procedure is 
applied at first daily, then every 
second or third day. 

In diphtheritic conjunctivitis, after 
the absorption of the membrane and 
the re-establishmcnt of the discharge, 
one may cautiously use silver-nitrate 
solution as in purulent ophthalmia. 

Crede initiated the use of a 1- or 
2- per cent, solution, 1 drop in each 
eye, in the eyes of all newborn in- 
fants to prevent the occcurrcnce of 
ophthalmia neonatorum. This is, by 
many% made a routine procedure. 
Where all possibility of infection of 
the birth canal can be excluded, flush- 
ing out with a saturated boric acid 
solution is suflicient. 

Silver nitrate cannot be used safely 
in the eye in a solution stronger than 
3 per cent. A 2 per cent, solution, 
even if neither neutralized or washed 
out, never causes any irritation. Any 
solution stronger than 3 per cent., 
unless at once neutralized with salt 
solution, leaves a faint film of de- 
stroyed epithelium, especially in 
infants (Butler). 

The use of silver should be inter- 
dicted where corneal ulceration ex- 
ists, and when continued use of a 
remedy is desired. The danger of 
permanently staining the tissues must 
not be forgotten. 

In place of silver nitrate, protargol 
(5 to 20 per cent.) and argyrol (5 to 
50 per cent.) are often used. Their 
advantages consist essentially of less 
irritant power and greater ease of em- 
ployment, but their antiseptic power 
h decidedly inferior. Neither (espe- 
cially aigyrol) should be depended 


upon to overcome the more severe in- 
fective conjunctival inflammations. 

Cutaneous Disorders. — It is claimed 
that pitting in smallpox may be pre- 
vented by puncturing the vesicles, on 
the fourth or fifth day, with a needle 
dipped into a 4 per cent, solution of 
silver nitrate. Others paint the skin 
with a 1 or 2 per cent, solution, and 
claim that it is equally effective. The 
mitigated stick has also been used. 

Silver nitrate is also used to de- 
stroy parasitic fungi, to cause ex- 
foliation of the epidermis, or for a 
local stimulant effect. As a caustic 
it is inferior to several other agents. 
It has been found useful in some 
forms of eczema (chronic forms and 
circumscribed patches), and in reliev- 
ing the itching of prurigo and lichen. 
Pruritus ani and pruritus vulva may 
be benefited by a 4- or 6- grain (0.25 
or 0.4 Gm.) to the ounce (30 c.c.) 
solution painted upon the parts two 
to four times daily. 

The use of silver nitrate has 
also been recommended in lupus, 
psoriasis, erythema, ringworm, and 
erysipelas. 

Venereal Disorders. — In the treat- 
ment of buboes good results have 
been reported from injections of a 
2 per cent, solution of silver nitrate 
in the early stage. 

In orchitis and epididymitis a 
strong solution of the nitrate painted 
over the scrotum, in the early stages, 
will often relieve the pain and reduce 
the swelling. 

Injections of silver-nitrate solu- 
tions are most useful in the later sub- 
acute stages of gonococcal uretliritis^ 
in the strength of 1 part of the salt 
in 500 to 3()00 parts of water, be- 
ginning with the weaker solution. 
Strong solutions used early have 
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been advised for the purpose of 
aborting the disease; such use ss» 
however, not to be commended. 

Fifty-five men, suffering from gon- 
orrhea, were treated with injections 
of protargol, beginning with ^ to ^ 
per cent., and increasing in stiength 
to 1 per cent. The patients washed 
the urethra out with warm water be- 
fore injecting the protargol. The 
protargol injections were kept at first 
for ten minutes, and later up to thirty 
minutes. Of the 55 patients, only 2 
showed signs of irritation. The aver- 
age time occupied in causing the 
gonococci to disappear finally from 
the discharge was 16.3 days. 

Five children with gonorrheal vul- 
vovaginitiB were treated with 2 per 
cent, solutions for the acute stages 
and 5 per cent, for the subacute 
stages. The parts were cleaned and 
the solution injected into the vagina 
and kept there for ten minutes, the 
pelvis being raised. None of the 
children complained of irritation. 
Sitz baths were employed as a sup- 
plementary treatment. It took on an 
average of three months before the 
last cocci were removed from the 
secretion of the vagina and cervix. 

Protargol yielded as good or better 
results in fexnale gonorrhea than 
other means. The writer employed 
it in solutions of from 5 to 10 per 
cent., and met with no irritating ef- 
fect. Irritant effects are probably 
due to worthless imitations of pro- 
targol, and at times to the solution.^ 
not being made up freshly with cold 
water. C. Stern (Deut. racd, Woch., 
Feb. 7, 1907). 

The drug is also useful in 1 : 500 to. 
1 : 5000 strength in prostatitis, sem- 
inal vesiculitis (after massage), and 
the cystitis of enlarged prostate, or 
bladder stone or tumor. 

. Gynecological Disorders. — In ul- 
ceration of the cervix; and in those 
cases of leucorrhea in which the 
cervix is boggy and tender, great 
benefit may follow the application of 


the solid stick within the Cervix. 
This procedure is frequently followed 
by headache about the vertex, but 
this can be relieved with 10-gjain 
(0.6 Gm.) doses of the bromides. 
Silver-nitrate solutions were used 
very extensively for erosions of the 
cervix, but other remedies have sup- 
planted them. Vomiting of preg- 
nancy can sometimes be relieved by 
brushing the cervix over with a 60- 
grain (4 Gm.) solution of the nitrate. 

Removal of Silver Stains. — Silver 
stains on clothing may be washed off 
with a solution containing 45 grains 
(3 Gm.) of potassium cyanide, 5 
grains (0,3 Gm.) of kxline, and 1 
ounce (30 c.c.) of water. Another 
method is to dissolve 15 grains (1 
Gm.) of corrosive sublimate in 7 
ounces (210 c.c.) of boiled water, and 
add about 45 grains (3 Gm.) of so- 
dium chloride just ])efore using; the 
stained material is to be placed in it 
for about live minutes and then 
washed two or three times. Hahn 
advises the use of a solution contain- 
ing 75 grains (5 Gm.) each of corro- 
sive sublimate and of ammonium 
chloride dissolved in 10 drams (40 
^r.c.) of water. 

When the stains are older they 
may be rubbed with a mixture of 
iodine and ammonia, and the part, 
still wet, then washed thoroughly. 
(When dry, it is highly explosive.) 

Potassium cyanide in solution will 
generally remove stains from the 
fingers or skin. The part should be 
well rinsed immediately afterward. 
Or, the skin may be covered with 
tincture of iodine and then washed 
off with a solution of sodium thio- 
sulphate (hyposulphite) . 

L. T. M. Sajous, 
Philadelp^a 
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SINUSES, NASAL AGUES- 
SORT; DISEASES OE.-Tht nasal 

accessory sinuses, the maxillary, or 
antrum of Highmore, the frontal, 
ethmoidal and sphenoidal, are com- 
monly involved in various disorders: 
acute and chronic rhinitis, the vari- 
ous diseases of childhood, and also in 
pneumonia, influenza and typhoid 
fever, through extension of the infec- 
tion to them. Especially is this apt 
to be the case when septal deviation, 
nasal polypi, turbinate hypertrophy, 
or any other condition capable of in- 
terfering with proper drainage of the 
nasal cavities is present. These con- 
ditions may also provoke chronic in- 
flammation of the sinuses, due to 
accumulation in them of secretions 
containing pathogenic bacteria. It 
may also be caused by chronic ca- 
tarrhal disorders, in which intumes- 
cence of the nasal mucosa is more 
or less permanent, and characterized 
by mucopurulent discharge. The 
source of infection may be located in 
the mouth. Not only may carious 
teeth awaken suppuration of the an- 
trum when, as in the case of certain 
bicuspids and molars, this sinus is 
penetrated by the roots of teeth, but 
also through germs such as the end- 
ameba, pneumococcus and other or- 
ganisms concerned with pyorrhea 
alveolaris. Tonsillar streptococci are 
also thought to prove pathogenic in 
some instances. Syphilis,, tubercu- 
losis, carcinoma, sarcoma and other 
destructive processes may also extend 
to, or occur in, cither of the sinuses. 
Their bony framework may be in- 
volved in fractures, punctured wounds 
and other traumatisms. 

The pathological changes induced 
are characteristic. Although the mu- 
cosa covering ihe walls of the Various 


sinuses is hardly one twenty-fourth of 
an inch thick, inflammation with the 
accompanying edema may cause it to 
swell to eight or nine times this 
thickness, and to become polyp-like. 
The cavity becomes more or less oc- 
cluded as a resonance chamber, while 
the pressure exerted centrifugally by 
the swollen mucosa upon its walls 
may cause pain, such as that pro- 
duced in the frontal sinus in the 
course of influenza, in the antrum 
during a local inflammation, etc. The 
first mucoid secretion soon becomes 
replaced by mucopus, unless arrested 
in the first stage, owing to invasion 
by pyogenic bacteria and phagocytes. 
While this may occur in any sinus, 
the frontal and maxillary sinus, or 
antrum of Highmore, are the seats of 
predilection for a purulent process. 

Important in this connection is the 
formation of fistulous openings where 
the orifice^ of* a sinus are occluded 
sufficiently by the swollen mucosa to 
prevent the discharge of pus. These 
openings, which occur through the 
thinnest and weakest portion of the 
walls of the sinus, may entail severe 
complications, such as orbital cellu- 
litis, infection of the cranial contents, 
meningitis, periostitis of the osseous 
tissues adjoining the sinuses, etc. 
Disorders of the nasal accessory 
sinuses, therefore, may prove danger- 
ous to life if neglected, 

MAXILLARY SINUS OR AN- 
TRUM OF HIGHMORE 
INFLAMMATORY DISOR- 
DERS. — ^The maxillary sinus may be 
seat of ^ute or chronic inflammation. 

Aci^ Xnfiaimniition.*--This disor- 
der may occur as an extension of 
ati acutje rhinitis or some inflamma- 
tory disorder of the anterior nares, 
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through the antral opening below the 
middle turbinate, the invasion of 
pus, irritating powders or fumes, in- 
sects, foreign bodies, etc., or occur as 
one of the manifestations of a gen- 
eral infection or toxemia. 

The main symptom is a neuralgic 
pain referred to the cheek of the af- 
fected side. It presents as a charac- 
teristic feature that of being most 
severe in the region of the malar 
bone. If the nasal disorder be such 
as to occlude, by swelling, the ostium 
maxillare, the pain may be severe and 
extend to the orbital region. The pain 
may also aflfect the upper dental arch, 
even though the teeth of the corre- 
sponding area be normal, owing to 
the tension in the antral cavity. 

All these symptoms become ag- 
gravated where the antral exudate 
becomes purulent. 'I’he teeth which 
bury their roots in the lower portion 
of the antrum, and adj<nning teeth, 
give rise to severe pain on being per- 
cussed. While a diseased tooth — 
either the second bicuspid or first 
molar — in most instances is a frequent 
cause of antral sinusitis and abscess, 
the determination of this fact should 
be left to a competent dentist. Sound 
teeth have often been removed by 
incompetent or careless operators. 

The antrum, owing to its size, is 
the most prolific source of discharge 
of all the sinuses. At first mucoid 
and gelatinous, it eventually assumes 
a mucopurulent character, and is 
voided through the nasal orifice if 
the latter be patent and into the 
nose, and drawn thence into the naso- 
pharynx and expectorated or swal- 
lowed, especially if the nasal passage 
of the corresponding side be ob- 
structed, or if the patieiit is in the re- 
cumbent position. If the tiasai cavHy 


is relatively patent, the discharge is 
voided anteriorly. It is apt to have 
a foul odor if the cause of the antral 
purulent process be due to diseased 
teeth. When the discharge is pent 
up in the cavity through blocking of 
the nasal orifice a fistulous opening is 
formed unless the mucopus be arti- 
ficially removed or resolution occur 
spontaneously. The pus may break 
through the nasal wall, forming a 
fluctuating tumor in the middle 
meatus, under the middle turbi- 
nate, or through the lower portion of 
the anterior wall of the sinus, and 
escape in the sulcus between the gum 
and the cheek above the first or 
second molar. 

Chronic Inflammation, or Empy- 
ema. — This condition results from 
the acute form when it fails to dis- 
appear spontaneously or remain un- 
treated. The membrane then be- 
comes organized, thickened, irregular 
and polypoid in character, polypi 
sometimes projecting through the an- 
tral orifice beneath the middle turbi- 
nate. In most cases, however, this 
orifice remains patent, and gives pas- 
sage to a free discharge which is 
found in this location, f.c., the middle 
meatus, the elimination of which, an- 
teriorly or posteriorly, is subject to 
the same conditions as in acute sinu- 
sitis. Exacerbations of discharge oc- 
cur along with temporary catarrhal 
symptoms. At times the mucopus 
eliminated is very fetid and imparts 
its fetor to the patient's breath. But 
little, if any, pain i.s complained of. 
and general phenomena, fever, etc., 
are seldom observed. 

-^Ithouj^ some cases may undergo 
spontaneous resolution/.jthe majority 
persist sluggishly during many years, 
undergoing periodical exacerbations 
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of activity* These may occur after 
apparent cure through appropriate 
measures, so that in all cases the 
prognosis should be guarded. 

. The diagnosis of antral inflamma- 
tion is not difficult when the location 
of the pain, the presence of pus in the 
middle meatus, and marked sensitive- 
ness of the teeth immediately beneath 
the antrum can be discovered. In 
most cases, however, transillumina- 
tion — a strong electric light being 
placed in the mouth — should be used, 
showing as it does obstruction to 
light on the diseased side as com- 
pared with the relative free illumina- 
tion on the normal side. It affords, 
at least, corroborative testimony. 
When both antra arc diseased, an ex- 
ploratory puncture of the suspected 
antrum beneath the inferior turbinate, 
under local anesthesia, may be re- 
sorted to, but only under strict anti- 
.septic precautions. In marked cases 
empyema may be recognized after 
carefully spraying out the nose, by 
causing the patient to bend his head 
over to one side, when a marked ac- 
cumulation of purulent exudation will 
appear in the uppermost nostril. Per- 
cussing the cheek and the teeth may 
elicit suggestive pain. 

The writer questions the efficacy 
of transiUumination as the deciding 
factor in determining antral suppura- 
tion, and places more dependence 
upon the suction syringe for diag- 
nostic purposes. The specially de- 
vised needle is readily inserted, and 
nearly a syringeful of water is quickly 
injected into the cavity of the an- 
trum, and at once sucked back into 
the syringe, in order to obtain a 
'specimen of the antral contents. In 
a number of cases the writer’s sus- 
picions of antral suppuration were 
negatived by excellent transitlomina- 
tion, with pupil reflex, whmas, the 


use of the syringe revealed the pres- 
ence of thick pus in greater or less 
amount, or the existence of plugs of 
mucus with or without pus. Wil- 
liams (Jour, of Laryn., Rbin., and 
Otol., Mar., 1912). 

When from any cause, the nasal 
opening of the antrum becomes oc- 
cluded — through swelling of the nasal 
membrane, polypi, plug of purulent 
material, diphtheritic membrane, etc. 
— all the symptoms, especially the 
pain and swelling, become progres- 
sively worse. The pain finally be- 
comes intense, while the swelling in- 
cludes bulging of all neighboring 
parts, the cheek, palate, gums and 
teeth, eyeball. Symptoms of pyemia, 
chills, sweats, and high fever also ap- 
pear. Thinning of the walls of the 
sinus progresses, however, and finally 
rupture occurs cither through the 
palate, alveolar process, orbit or nasal 
cavity. As soon as the jius is evacu- 
ated in this manner all the symptoms 
disappear, apart from those of the 
remaining chronic inflammation de- 
scribed above, and a more or less 
permanent fistula. 

In an examination of 100 heads in 
the necropsy room, the writer found 
that 37 per cent, showed some evi- 
dence of pathological changes in the 
maxillary antra. Of these 37 cases, 
11 were examples of edema; 12 were 
examples of chronic inflammation or 
empyema; 1 was an example of an 
alveolar or dental cyst, and 13 were 
examples of retention cyst. With 
one or two exceptions, all of these 
cases were undiagnosed during life. 
The presence of a large amount of 
pus in 10 out of 12 of these cases of 
empyema may have played an active 
part in causing the death of the pa- 
tients. J. P. Tunis (Laryngoscope, 
Oct,, 1910). 

TBEATMENT.—In all the phases 

of aptral careful atten- 
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tion should be given to the nasal 
cavity. Acute cases and exacerba- 
tions of activity in chronic cases may 
often be checked if seen early when 
a nasal inflammatory disorder is the 
cause, by thorough cleansing 'with 
warm saline solution, used freely with 
a coarse atomizer, followed by the 
local application, with a pledget of 
cotton on a nasal probe, of the gly- 
cerite of iodotannin, which is pre- 
pared as follows; — 

3 !odi 5ss (2 Gm.). 

Acidi tannid ^ (15 Gm). 

Aqtke Oss (250 c.c. ). 

M, Filter and evaporate to Sij (62 c.c.) 
and add 

Glycerini £Xiv (125 c.c.). 

This solution is applied freely over 
the nasal mucosa, and particularly 
under the middle turbinate, the area 
forming the middle meatus into which 
the orifice of the antrum opens. If the 
tissues are swollen, the application of 
the above should be preceded by a 
spray of 4 per cent, solution of co- 
caine to contract it and anesthetize it. 
This treatment should be carried out 
by the physician daily. The patient 
should then be shown how to use 
drops into the nose in such a way as 
to cause them to bathe the outer wall, 
including the space under the middle 
turbinate, uc,, by bending his head 
well over on side of the sinusitis. He 
should then be ordered to spray his 
nose carefully night and morning with 
saline solution to cleanse it, then to 
apply 5 or 6 drops of 1 ; 5(K)0 solution 
of adrenalin into the nostril of the 
affected side, and after a few minutes 
follow this up with a spray of the 
following oily solution ; — 

Ctim^hor, 

Menthol 


In mild or incipient csLSes due solely 
to the presence of an inflammatory 
disorder in the cavities, this mild 
treatment, if persisted in, suffices to 
check the antral trouble. It should 
be remembered that polypi, hyper- 
trophy of the middle and inferior tur- 
binal, a foreign body, etc., may prove 
to be the exciting cause, and that ap- 
propriate treatment of these condi- 
tions is necessary. 

The teeth, the roots of which pro- 
ject into the sinus from below, being 
occasionally the source of antral in- 
flammation, they should be carefully 
examined. Mere sensitiveness un- 
der percussion does nut warrant a 
conclusion that they are the source of 
trouble, since inflammation of nasal 
origin may also cause neuralgia in the 
upper dental arch. Teeth should only 
be drawn, therefore, after an X-ray 
has clearly shown them to be the 
cause of the antral disorder. Since 
the recognition of the fact that pyor- 
rhea alveularis is present in most per- 
sons after the thirtieth year, espe- 
cially in view of the resistance of the 
Endamcba huccalis, a communication 
between the mouth and the antrum 
should be avoided when at all pos- 
sible. It is probable, in fact, that the 
persistence of empyema treated in 
this manner and necessitating a per- 
manent tube or plug in the alveolar 
p»erf oration is due to constant reinfec- 
tion by gingival organisms. When, 
therefore, the exciting cause is clearly 
traced to a tooth and it becomes nec- 
essary to extract the latter to irrigate 
the sttms, it is best to pack the open- 
ing wift iodotonn and to re- 

peffjt the Irrigationfii a few II 

thilf does nci;SU%c to Jdtije the antral 


55 gr. j (9,06 Gm.). disorderr-^^hioh 

..... ; . ■ *i] U;)'.;--/. , ■ ,■ cent ■ to; Allow, 
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the alveolar opening* to close and to 
create an opening through the nasal 
wall. 

The alveolar operation should never 
be done as an operation of choice, 
because it establishes a communica- 
tion between the mouth and a sup- 
purating cavitjs and requires the use 
of a tube or plug, w’hich is decidedly 
disadvantageous. The open method 
of doing the canine fossa operation 
is likewise to be condemned on much 
the same grounds. When simple 
irrigation has failed or is not prac- 
ticable, the next step should be a 
large opening in the inferior meatus, 
w'ith removal of a portion of the 
inferior turbinate. If this method is 
employed; very few patients will 
require radical operations. Wells 
(Laryngoscope, Dec., 1906). 

Having encountered a case of fatal 
bleeding in entering the antrum with 
a sharp trocar through the inferior 
nasal meatus, as well as occasional 
infections of the pterygomaxillary 
fossa from excessive momentum of 
the instrument and accidents from 
entrance of the point of the trocar 
into an orbital cell, the writer deter- 
mined to discard the sharp-pointed 
. trocar for a smooth^tipped rasp mod- 
elled after those used by Vacber and 
by Watson Williams for penetrating 
into the frontal sinuses. An opening 
large enough to facilitate irrigation 
and avoid premature closure is thus 
made. Luc (Rev. de laryng., d’Otol. 
et de rhinol., May 15, 1918). 

Although the ostium maxillare is 
most easily reached and penetrated, 
its situation, in the middle meatus, 
i.r., under the middle turbinate, would 
cause a trocar to enter the antrum 
too high up to permit of effective 
drainage through the nose. It is 
preferable, therefore, to puncture tke 
thin wall of the antrum which faces 
the area beneath the inferior turbi- 
nate. A pledget of cotton wdl-iftoiat- 
eimd, a 10 per cent solutkm of 


cocaine having been placed in this 
location and left there about ten min- 
utes, a Coakley or Myles trocar and 
cannula, sterilized by boiling, is in- 
troduced upward and outward under 
the inferior turbinate until one inch 
of the instrument from the lower edge 
of the nostril has entered the nose. 
The trocar is then pushed in through 
the wall into the antrum, then with- 
drawn, leaving the cannula in situ. 
Through it the antrum can be 
drained, then washed out by means 
of syringe with saline solution, and 
again drained dry — a measure which 
often suffices in recent or mild acute 
cases to effect a cure. 

Efforts must be chiefly directed to 
promoting the free and spontaneous 
discharge of pus from the antrum by 
way of the natural ostium, by: (a) 
directing the patient to lie in bed 
with the diseased antrum uppermost; 
(&) the application of cocaine and 
adrenalin solutions to the regions 
around the middle meatus — this may 
ffe do^ne every four or six hours; (c) 
scarification of these regions; and 
(d) inhalation of mentholieed ateam. 
If these means fail the antrum should 
be punctured through its inner wall 
in the inferior meatus, and irrigated. 
Tilley (Brit. Med. Jour., Aug. 22, 
1908). 

It should be borne in mind, how- 
ever, that the anatomical relations of 
the frontal and ethmoidal cells with 
the antrum render the latter a .sort of 
receptacle for discharges from the 
former. When all these structures 
are diseased, therefore, drainage of 
the antrum in the manner described 
is useful in several ways. 

In those cases in which the entire 
chain of cells is diseased — ^the an- 
trum, the ethmoidal cells, the frontal 
sin:tts, and in many cases the sphe- 
roidal sinus also^Janseti has pro- 
posed the extensive external opera- 



146 


SINUSES, NASAL ACCESSORY; DISEASES OF (SAJOUS). 


tion of laying open the entire chain. 
This operation is only called for and 
only warranted *in extreme c^ses in 
which the cavities are the seat of 
myxomatous or other growths. In 
all ordinary cases of empyema of the 
antrum and ethmoidal cells, asso* 
dated with nothing more than a de- 
generated condition of the mucous 
membrane that has resulted from a 
prolonged maceration in pus, these 
external operations are, in the opin- 
ion of the writer, unnecessary, for 
the reason that diseased conditions 
of the maxillary sinuses, and also of 
the ethmoidal cells, which are com- 
monly associated with an empyema, 
can be successfully treated by the 
nasal route. J. (). Roc (Annals of 
Otol, Rhin., and Laryn., June, 1909). 

It is sometimes necessary, owing to 
the necessity of keeping the artificial 
opening patent for continued drain- 
age and local treatment, to enlarge 
the opening. This necessitates re- 
moval of the lower anterior portion 
of the inferior turbinate. Wells’s op- 
eratidn is much used for this purpose. 
In this procedure the anterior half of 
the inferior turbinate is first removed, 
under local anesthesia with a 10 per 
cent, solution of cocaine and ischemia 
with 1 : 5000 solution of adrenalin by 
means of serrated scissors and the 
snare. An opening is then made with 
a trocar, as explained above, but 
lower down and close to the floor of 
the nose. This opening is then en- 
larged by means of a rasp, used in 
such a way as to extend the opening 
anteriorly, following the line of the 
nasal floor until the junction of the 
nasoantral with the facial wall of the 
antrum is reached. 

Skillem’s operation obviates the 
necessity of resecting a portion of the 
inferior turbinate. It is performed 
as follows : After cleansing the nasal 
cavities^ anesthesia is secured by the 


application of a 20 per cent, solution 
of cocaine and by injections of novo* 
caine and adrenalin. A spindle-shaped 
I-iiece of mucous membrane is re- 
moved in front of the inferior tur- 
binate by two incisions extending 
through all the tissues to the bone, 
and the crista pyriformis is exposed. 
With a chisel, forceps and an electric 
trephine the antrum is then opened, 
flushed out, inspected, curetted, and 
packed loosely with iodoform gauze. 
The gauze is removed in forty-eight 
to seventy-tw^o hours and replaced 
every second day for two weeks. 
This operation enables the operator 
to inspect directly the sinus and to 
follow dc 7nsu local applications to 
any part of the diseased area, includ- 
ing some that are usually resistant 
to treatment. 

In acute maxillary sinusitis one 
should irrigate the cavity as sug- 
gested for empyema; this failing, it 
may be necessary to make a wide 
artificial opening in the lower part 
of the naaoantral wall for ventila- 
tion. In chronic maxillary sinusitis 
one should make a wide artifioijil 
opening in the nasoantral wall; this 
failing, one should expose the sinus 
through the facial wall, and curette 
the interior. Wells (Med. Rec., Oct. 
29, 1910). 

We have seen that inflammation of 
the mucosa of sinuses causes it to 
thicken greatly and to form polypoid 
projections. In the presence of pus 
this thickened mucosa becomes a 
soggy mass which requires the con- 
servative use of the curette — not the 
vigorous curetting which the late 
John O. Roe has very properly con- 
demned— the snere for polypoid 
mifescs, and the application of reme- 
died to all parts of the diseased cav- 
ity.. This can 6nly be done by means 
^ chabkis the 
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operatqr to reach the sinus through 
the mouth and nose. Such a pro- 
cedure, known as the Caldwell-Luc 
operation, is begun in the mouth hy 
means of an incision in the sulcus be- 
tween the gum and lip above the 
bicuspid and first molar. The perios- 
teum being detached up to the infra- 
orbital canal, an opening is drilled 
into the antrum as starting for re- 
moval, by means of rongeur forceps 
and chisel, of the greater portion of 
the anterior wall of the sinus, forming 
a gap through w'hicli the index finger 
may easily be introduced. Through 
the oroantral opening ' thus made a 
disk of bone about one-half inch in 
diameter is removed from the nasal 
wall, including the anterior half of 
the inferior turbinate. 

Besides permitting any curetting or 
snaring that may he necessary, this 
operation affords a free field for local 
treatment. Irrigations with saline 
solution, followed hy insufflations of 
iodoform over all parts of diseased 
surface, and packing with iodoform 
gauze daily for a week or ten days, 
will usually deal effectively with a 
case of empyema. The oroantral open- 
ing may be closed by sutures after 
free drainage and the use of the cu- 
rette or snare, and the medical treat- 
ment carried on through the nasal 
opening. At times stimulation of the 
antral membrane is necessary ; this 
may be done by using a spray of 25 
per cent, solution of argyrol. Irritant 
antiseptics and astringents are more 
harmful than beneficial in antral 
diseases. 

Removal of a tooth, unless it can 
be demonstrated to be the offending 
member, is bad practice. The author 
advocates an examination through a 
sufficiently large opening in the an- 
terior wall. He was led to* adopt this 


procedure by his experience in op- 
erating by the Luc-Caldwell method, 
when he frequently found a mass of 
granulation tissue in the floor of the 
antrum which often led to an abscess 
about the apex of a tooth. A. R. 
Solenbcrger (Colo. Med, xii, 269, 
1915). 

TUMORS OF THE MAXILLARY 

SINUS, OR ANTRUM. 

Polypi, — The tumors most fre- 
quently found in the antrum are 
polypi, which, as stated above, often 
occur in cases <)f empyema of long- 
standing. I'hey mjiv either develop 
in the antrum itself or project out of 
the antrum into the nose and develop 
under the middle turbinate. 

Cysts. — These are of two kinds. 
The one, developed from the mucosa 
of the antrum, gives rise to period- 
ical discharges of a. watery, odorless 
fluid, and. when sufficiently large, to 
deformity and’ bulging of the affected 
side. 

The second variety arises from an 
alveolus, and is due tb cystic degen- 
eration of the peridental membrane. 
It cau.ses erosion of the antral wall, 
j)enetrates the antrum by pushing its 
mucosa before it, then grows rapidly, 
soon filling the cavity, and causing 
deformity of the face and palate on 
the corresponding side, A character- 
istic crackling sensation is elicited by 
compressing its outer wall. If it 
ruptures it yields a greenish, thick, 
odorless fluid, containing, as a rule, 
cholestei-in cr}^staIs. Unlike the other 
variety, there is no discharge in the 
nasal cavity, unless it ruptures, when, 
becoming infected, it simulates an 
empyema, giving off a fetid discharge. 

Osteoma. — In this form of tumor, 
symptoms are only awakened when 
the neoplasm has grown sufficiently 
to compress the nasal wall, and thus 
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gradually decrease the lumen of the 
nasal passage of the corresponding 
side. No pain is experienced until a 
large size is attained, and no dis- 
charge of an abnormal character is 
complained of. An exploratory needle 
or trocar thrust into the tumor is ar- 
rested as soon as the mucosa is pene- 
trated, and transillumination shows 
complete darkness as compared with 
the other side. 

Malignant Tumors . — Sarcoma and 
osteosarcoma arc the growths most 
commonly observed in the antrum. 
Cases of psammo- sarcoma, epithelioma, 
perithelioma (Sakai) and endothelioma 
have been reported. These tumors, 
particularly sarcoma, grow with rela- 
tive rapidity and usually cause lan- 
cinating pain and considerable swell- 
ing. After filling the antrum, they 
penetrate into the nasal or naso- 
pharyngeal cavity, rapidly decreasing 
their lumen and giving rise to a mu- 
copurulent discharge often streaked 
with blood and detritus, and giving 
off a foul odor. The glands behind 
the angle of the jaws are enlarged 
soon after the nasal cavities are 
invaded. 

Unique case, as a careful search of 
medical literature revealed none like 
it, of a calculus made up almost 
entirely of a calcium phosphate and 
found in the course of an operation 
for a squamous-cclled epithelioma 
involving the antrum of Highmore. 
N. H. Carson (Interstate Med. Jour., 
Mar.. 1913). 

TREATMENT.--The removal of 
polypi from the antrum requires, as 
previously stated, sufficient room to 
render the use of the curette or snare 
possible. For this purpose the Cald- 
well-Luc operation affords the re- 
quired room. This applies also to the 
retriova! of ordinary cysts, 'hi fegards 


the cysts of dental arigm an injection 
of a 2 per cent, solution of phasic acid 
into the cyst, through an incisidh 
above the diseased tooth if necessary, 
causes shrinking and disappearance. 
If the growth cannot be reached, the 
Caldwell-Luc buccal opening should 
be practised, and the cyst removed, 
including the -offending tooth, if 
necessary. 

Osteomata can only be removed sat- 
isfactorily by dissecting up the facial 
tissues from the antral wall and by 
means of chisel and gouge insure 
complete excision of the growth. 
This operation, which should, of 
course, be done under general anes- 
thesia, is but rarely followed by 
recurrence. In malignant growths re- 
moval of the affected superior maxilla 
alone affords any liope of recovery. 

FRONTAL SINUS. 

INFLAMMATORY DISOR- 
DERS. — "I’he frontal sinus may be 
the scat of acute and of chronic 
inflammation. 

Acute Inflammation. — In this con- 
dition, especially when suppuration is 
present, there is more or less severe 
pain between and above the eyebrows, 
'which presents the characteristic of 
being increased by leaning forward 
and by coughing and of being so ag- 
gravated on blowing the nose that the 
patient is apt to avoid emptying the 
nasal cavity properly. Percussion 
over the sinus also causes pain; this 
is likewise the case when pressure is 
exerted under the frontal sinus, ue., 
on the orbital plate below the edge 
of the orbit under the supraorbital 
foramieh/: The whole superciliary re- 
ei»|^aliy over the cotirse of the 
supfaoi^ital ner:^^ is h3^cresthetic, 
'In infld cases 
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a#d weight in the frontal region is 
i|^one experienced. The discharge, at 
serous, may become bright yellow 
and purulent, and pass down into 
the nasal cavity between the middle 
turbinate and the outer wall of the 
cavity, but if the orifice, the infun- 
dibulum, be obstructed, the sinus is 
distended, and a fistulous opening 
may form, or the abscess may break 
into and invade the neighboring an- 
terior ethmoidal cells. 

CHRONIC INFLAMMATION.— 
Chronic inflammation of the frontal 
sinus may occur as a result of acute 
inflammation of the sinus, or, through 
extension, a chronic ethmoiditis, in 
which the anterior ethmoidal cells are 
ruptured through distention and allow 
their purulent contents to penetrate 
into the frontal sinus. An antral em- 
pyema may also act as primary cause. 
The antral mucosa undergoes poly- 
poid thickening, and sometimes be- 
comes the source of j)olypi which 
project into the nasal cavity and 
cause considerable annoyance. In 
most cases but little pain is com- 
plained of, a sensation of fullness or 
pressure above the brow, and some 
tenderness over the latter, being usu- 
ally experienced. Swelling or bulg- 
ing over the frontal sinus may also 
occur. There is, in most cases, con- 
siderable discharge which may be 
voided anteriorly or posteriorly, the 
patient complaining that he is suffer- 
ing from “nasal catarrh." Periodical 
discharges of mucoserous or muco- 
purulent fluid may afford considerable 
relief. 

Pent up, the discharge may cause 
rupture of the sinus and pass into the 
orbit, the nasal cavity, the dura 
mater, causing meningitis; or the 
lymphatics may serve as carriers 


pathogenic bacteria or purulent ma- 
terials to the meninges. Edema and 
redne.ss of the upper eyelid is usually 
present. Fistulous openings may also 
form anteriorly, f.r., through the an- 
terior wall of the sinus, opening above 
the inner canthus. The pain, when the 
suppuration is confined in the latter, 
is severe and constant, and often as- 
sumes a neuralgic or boring charac- 
ter. Or, persistent headache with 
insomnia may occur. The frontal re- 
gion becomes markedly bulged, and 
in extreme cases one or both eyeballs 
may be displaced, causing diplopia. 
Even amaurosis has been caused 
through persistent pressure upon the 
eyeball. Systemic phenomena, sug- 
gesting pyemia chills, sweats, fever, 
etc., are often observed in severe 
cases. Persistent pressure may so 
reduce the thickness of the anterior 
walls as to make it possible some- 
times to obtain fluctuation and crack- 
ling. Unless the pent-up discharge 
be removed surgically, rupture may 
occur and awaken the dangerous com- 
plications recited above. 

The presence of a frontal abscess 
is not definitely shown by trans- 
illumination. An X-ray photograph 
affords a clear idea of the topography 
of the sinus, the diseased side appear- 
ing relatively dark. If the same area 
also appears dark under transillumi- 
nation, the diagnosis of local disease 
is correspondingly strong. This is 
further strengthened if, on examining 
the nasal cavity, pus or polypi are 
found beneath the middle turbinate 
into which the infundibulum, the 
elongated outlet of the frontal sinus, 
opens, 

TREATMENT* — An important 
feature of acute frontal sinusitis is 
that it is apt to develop in conjunc- 
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tion with the acute rliinitis attending 
various febrile disorders. In influ- 
'fenza, for instance, the pain about the 
brow is due to this cause. The local 
process is simply that of occlusion of 
the infundibulum, through swelling 
of its mucosa. The escape of the 
mucus to the nasal cavity being pre- 
vented, distention of the sinus and 
swelling of its mucosa follow, giving 
rise to the painful sensation. The 
aim should be, therefore, to free the 
sinus by opening it. 'J'his may be 
done with a spray of warm saline 
solution directed upward under the 
middle turbinal. A 2 per cent, solu- 
tion of cocaine, containing 2 drams (8 
c.c.) of the 1 : 1000 solution of adrena- 
lin to the ounce (30 c.c.) is then 
sprayed in the same region, the pa- 
tient leaning forward w'hile using the 
spray in order to cause the fluid to 
flow into the infundibulum. After a 
few minutes, considerable relief will 
be experienced, owing to contraction 
of the tissues around the infundib- 
ulum, and a flow of mucus will soon 
follow. Repeated every two hours, 
this procedure will prevent suffering, 
unless polypi or hypertrophies pre- 
vent access of the remedial fluid to 
the frontal passage. 

In a number of acute cases marked 
relief was obtained — because of the 
free rhinorrhea set up — from the in- 
tranasal use of the following solu- 
tion: Mercuric iodide, 1 Cm. (15 
grains); potassium iodide, 4 Cm. (1 
dram), and water, 100 c.c. ( 3 % 
ounces). D. Macfarlan (Jour. Amer. 
Med. AssoCm Jan. 3, 1914). 

The patient should be kept at rest 
and placed on a light diet, avoiding 
stimulants, coffee, etc., to keep the 
blood-pressure within its normal 
limits. Drugs, such as opium, bella- 
donna, etc., which tend to cause dry- 


ness of the mucous membraijkes, 
should be avoided. Saline purgatives 
should be used if the bowels are not 
free. The biniodide of mercury in 
>' 2 o-g:rain (0.003 Gm.) doses three 
times daily shortens the purulent 
process by enhancing the antitoxic 
and bactericidal properties of the 
blood. Hexamethylenamine, 4 grains 
(0.26 Gm.) three times daily, has 
been recommended. 

The same local treatment some- 
times proves useful in chronic cases, 
when used four times daily, the 
fourth time on retiring, giving also 
the biniodide of mercury. If it fails, 
the frontal sinus cannula should be 
introduced into the sinus, and the 
frontal sinus washed out daily with 
saline solution, the patient being 
taught to use the cannula and to 
wash out the sinus also on retiring. 
In most ca.ses the cannula is easily 
introduced by passing its curved tip 
upward under the anterior end of the 
middle turbinate. When this does 
not sufiicc tt) insure proper drainage 
and restore the sinus to its normal 
condition, removal of anterior portion 
of the middle turbinate w^ilh cutting 
forceps is indicated. This provides 
' free access to the sinus for local treat- 
ment by injection of 20 to 30 minims 
(1.25 to 1.8 c.c.) of a 10 per cent, 
solution of argyrol after careful wash- 
ing w'ith the warm saline solution. 

When these less radical methods 
prove insufficient for proper drainage, 
opening of the sinus through its an- 
terior or inferior wall becomes neces- 
sary. When this is done, enough of 
the wall must be removed to permit 
a thorough examination of the cav- 
ity^ and enlargement * of the naso- 
frontal duct to an extent sufficient 
for free drainage into the nose. If 
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operation is delayed too long, the 
continued pressure may cause rup- 
ture through the floor into the orbit 
or through the posterior wall of the 
sinus into the brain-cavity, with con- 
sequent purulent meningitis or brain 
abscess. 

The surgical treatment of fronto- 
ethnioiflal sinusitis has progressed 
through many chrnges. To cure 
frontal sinusitis and prevent its re^ 
currcnce it is necessary to eradicate 
the cavity. The ethmoid is approached 
by the endonasal route so that when 
the frontal sinus is opened all that 
remains to he done is to enlarge the 
nasofrontal canal at the level of the 
infutidi})ular region for free drainage. 
The modification of the Ogsten-Luc 
operation is less mutilating and fur- 
nishes excellent drainage. A rather 
large bony opening is made at the 
level of the frontal boss in order that 
the whole frontal cavity may be in- 
spected and curetted completely. K. 
J. Moure (J..arj’ng., xxxi, 479, 1921). 

.Such oj)crations should be per- 
formed only by a highly trained 
specialist, as otherwise they are 
fraught with danger. 

The indications for the external 
operation of the frontal sinus may 
be divided into absolute and relative. 
Absolute indications are: (1) Where 
the disease has made such progress 
as to seriously threaten some neigh- 
boring organ, and even life itself is 
threatened, or there are actual cere- 
bral and orbital complications. (2) 
When the .subjective syniptoni.s are 
severe enough to interfere with the 
business pursuits of the patient. <3) 
When severe exacerbations occur. 
(4) in abscess or fistula formation. 

Relative indications are: (1) When 
the headache continues with no ap- 
parent change in the amount or con- 
sistency of the secretion. (2) When 
despite frequent irrigations the pus 
continues fetid, even though ditriin- 
ishing slightly in amount, (3) When 
the X-ray shows a Isrge sinus with 


many ramifications and the disease 
does not appear to yield satisfactorily 
to internal treatments. 

As to the type of operation, this 
is often determined by the patholog- 
ical change pre.sent or the anatom- 
ical configuration of the sinus. Other 
things being equal, the writer per- 
forms his modification of the Jansen 
operation, in which he can spare the 
anterior wall, but obtain the requisite 
space. This is done by resecting the 
superior internal portion of the mar- 
gin of the orbit and the floor of the 
sinus, thus exposing the entire lower 
portion or funnel of the frontal sinus. 
After this has been done the usual 
procedures are followed, i.e., removal 
of diseased mucosa, the ethmoid cells, 
and, if necessary, the sphenoid is 
opened.. The eumniunication with 
the nose may be enlarged to any 
desired size by merely removing the 
orbital plate piecemeal with the bone 
forceps. The wound is closed and 
dressed in the usual manner. R. ii. 
Skillern (Laryngoscope, xxv, 212, 
1915). 

The writer believes that the exter- 
nal (Killian) operation on the frontal 
simis has not fulfilled the brilliant 
hopes that were raised at the time 
of its introduction, and tliat the ear- 
lier successes reported have been 
discounted by instances of septic 
osteomyelitis, an almost universally 
fatal complication, even in the hands 
of skillful operators. In many cases 
very grave deformity has resulted, 
and, in addition, the operation often 
fails to give the relief sought 

Intranasal methods for obtaining 
drainage and space for lavage by the 
removal of the anterior end of the 
middle turbinate have long been 
practised and are of value, but are 
often, also, insufficient to effect a 
cure. To Ingals is due the credit of 
introducing the method of following 
up the frontonasal duct and entering 
the sinus through the normal ostium. 
All subsequent intranasal methods 
are developments of the Ingals op- 
eration. The author believes most of 
these to be dangerous, and advances 
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his own ojperation as being compara- 
tivety safe. He begins below and an- 
terior to the middle turbinate and 
continues upward, to the frontal 
sinus, ‘Vithout destroying any part 
of the vertical plate of the ethmoid,** 
a point he thinks of much impor- 
tance^ since he says it does not in- 
volve fracturing through the vertical 
plate in close proximity to the crib- 
riform plate and laying open venules 
and lymphatics in this dangerous 
area to infection. The writer’s op- 
eration may be done with cocaine^ 
but he much prefers general anesthe- 
sia. His technique is simply to cut 
through the most anterior attach- 
ment of the middle turbinate with a 
conchotome and continue biting up- 
ward through the anterior cells to 
the crista nasalis. In the same man- 
ner the cells lying behind the duct 
are then removed to any necessary 
extent Sounds are passed into the 
sinus and all projecting edges re- 
moved. Often this will suffice, but 
if enough room has not been secured 
by these measures, the nasal crest 
may be rasped away, but it is much 
preferable to use a guarded burr for 
this purpose. The advantage claimed 
for the burr is that the mucous mem- 
brane of the posterior wall is left 
intact and the bone only laid bare 
anteriorly. 

He advocates the use of from 30 
to 50 c.c. of polyvalent antistrepto- ^ 
coccus aerum immediately before the 
operation, followed by the adminis- 
tration of aenaitiaed vaccuiea. Sounds 
should also be passed at regular in- 
tervals after the operation to insure 
the permanency of the opening made. 

Over one hundred frontal sinuses 
have been treated in this way by the 
author, who claims that many have 
been cured and nearly all relieved. 
In a few instances he was unable to 
reach the sinus pemasally. P. Wat- 
son- Williams (Surg., Gynec. and Ob- 
stet, from Lancet, July 15, 1915). 

As stated by Shurly some years 
ago, the surgery of the frontal sinus 
will become more conseryatlyc as 


our knowledge grows. The relief 
should come, not through surgery 
alone, but from prophylaxis and the 
successful abortion of the common 
colds. An important feature of these 
cases is the careful treatment of 
chronic rhinitis in any of its forms 
(see Nose, Diseases of, in the .sev- 
enth volume). A change to a semi- 
tropical climate, such as that of 
Florida or Southern California, pref- 
erably near the seashore, sometimes 
proves curative. 

TUMORS OF THE FRONTAL 
SINUS. 

Mucocele. — Mucoceles are but re- 
tention cysts formed by closure of 
the infundibulum and the accumula- 
tion of the exudate within the sinus. 
This gives rise to a feeling of disten- 
tion and neuralgic pain in the supra- 
orbital region, which is itself exceed- 
ingly sensitive to palpation. Jn some 
instances there is formed a polyp- 
like tumor of the swollen mucosa 
which is visible under rhinoscopic 
examination if a very small mirror be 
used, and sufficient often to form a 
myxoma-like tumor under the middle 
turbinate. In others, the pressure is 
also exerted anteriorly or laterally 
and by eroding the orbital wall 
causes displacement of the eyeball. 

Case of an unusually large muco- 
cele of the frontal and ethmoidal 
cells. The patient, a woman 69 years 
of age, was first examined November 
25, 1914, for a supposed growth of 
the left orbit There were two lumps 
the size of beans just below the 
brow, which coalesced and formed a 
marked prominence, displacing the 
ey^ < outward and downward. There 
was tkb pain or evidence of inflame 
r tnation, nor any appreciable derange- 
of vigioit a bistory 

of having had naaa) cataith several 
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. ytftrt before, but had not been trou- 
bled since. Uncorrected vision was 
S/7.S in the right, 5/9 in the left. The 
fields of vision were normal. The 
proptosis of the left eye was about 
1.5 cm. in advance of the right 
The periocular swelling eventually 
reached the size of a hen's egg and 
was systic to the touch. The rhino- 
logical examination showed a large 
cystic mass that had apparently de- 
stroyed the orbital wall of the frontal 
sinus. The left nasal fossa was free, 
although the lateral wall seemed 
more prominent than usual in the 
agger nasi region. Transillumiiiation 
of the antrum was negative. The 
X-ray report was that the supra-or- 
bital ridge was completely absorbed 
and the sinus enlarged upward on 
the frontal bone. 

An external operation was per- 
formed with the incision through the 
brow and the .sac exposed, the walls 
of which were found to be composed 
of thickened periosteum, which was 
filled with the frontal sinus contents. 
The bone of the anterior wall and 
floor of the sinus had entirely eroded 
away, and the ethmoid cells were 
exposed on the removal of this sac. 
TJiese were partially cxenterated and 
drainage established into the nose. 
The posterior wall was also eroded 
and the meninges were separated 
from the sinus only by the perios- 
teum. ITcalitig was prompt and with- 
out incident. In two weeks the 
wound was clo.sed and the excursions 
of the eye were normal. Uncorrected 
vision was now 5/7.5 in each eye. W. 
C. Posey (Ophthal. Rec., xxiv, 116, 
1915). 

Cysts. — Cysts similar to those ob- 
served in the maxillary sinus have 
occasionally been observed in the 
frontal sinus. They contain a green- 
ish or brownish viscid fluid, some- 
times wax-like, which is voided with 
difficulty when they rupture. A very 
gradual swelling, accompanied by lit- 
tle or no pain about the brow, is 
about the only symptom noted, even 


though the osseous walls of the cyst 
are being thinned by pressure until 
palpation and slight compression im- 
parts a crackling, parchment-like sen- 
sation to the finger. 

Case of a cyst of the frontal sinus 
in a man of 56. The tumor had been 
growing fifteen years, the patient 
having refused operation until it 
measured 38 by 35 cm. An incision 
released 1800 Gni. of a reddish 
brownish fluid. The brain was found 
much compressed, while the bone 
had been worn away. The case is 
remarkable from the absence of 
brain symptoms and of pain or other 
sensation except the discomfort from 
the large tumor, although after its 
removal there was room for the fist 
between the skull and the brain. 
Herzenberg (Deut. med. Woch., Nov. 
4, 1909). 

Osteoma. — Primary osteoma of the 
frontal sinus is. rarely encountered. 
It grows very slowly, and finally pro- 
duces considerable deformity of the 
face. At first the growth is insidious, 
but after a time neuralgia becomes a 
leading symptom, with, perhaps, un- 
due sensitivenes.s over the growth; 
however, even under pressure, the 
latter conveys to the finger a sen- 
sation of flinty hardness. Trans- 
illumination .shows darkness on the 
affected side, but the growth is sel- 
dom sufficiently circumscri?)ed to en- 
dow this diagnostic resource with 
much value. An X-ray plate affords 
aid only within the same limitation. 

Case of osteomalacia in a married 
woman, aged 35, who had been op- 
erated on fifteen years previously. 
The main orbital projection had been 
removed, with marked relief to the 
orbital symptoms. The patient con- 
sulted the writer because of severe 
pain, obstruction of the right nos- 
tril, and gradual protrusion of the 
right eyeball. The radiograph gave 
most valuable information as to the 
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position and extent of the exostosis. 
A curved incision was made from the 
middle of the right eyebrow to the 
right ala nasi. The expanded and 
thinned covering of bone was clipped 
off, and, the pedicle of the growth 
attached to the posterosuperior wall 
of the frontal sinus having been di- 
vided, the whole growth was re- 
moved with comparative ease by 
means of a strong pair of forceps. 
The growth measured inches in 
length and inches in breadth. 

The wound healed by first intention. 
Jones (Brit. Med. Jour, Nov. 17, 
1906). 

In examining the frontal sinus, an- 
trum and ethmoidal cells, the writer 
takes first a lateral view of the face, 
and, secondly, an anteroposterior pic- 
ture with the tube behind the head 
and the plate in front. Anteropos- 
terior pictures of the head seldom 
show as well in print as in the orig- 
inal print or negative, which is best 
examined by transmitted light in a 
negative examining box. Tousey (N. 
Y. Med. Jour., Mar. 28, 1908). 

Malignant Tumors. — Although all 
forms of malignant growths in this 
location have been recorded, epithe- 
lioma and sarcoma are those most fre- 
quently observed. The symptoms 
being practically those, of chronic 
sinusitis, empyema, and mucocele, an 
early diagnosis is difficult. Even the 
advanced signs, such as prominence 
of the eyeball with diplopia, amauro- 
sis and pain, are common to other 
disorders. Suggestive, however, is a 
more or less foul discharge from the 
nose when it is streaked with blood 
and detritus, and traced with pre- 
ci.sion to the infundibulum, or, in the 
case of sarcoma, recurrent hemor- 
rhages, traced to the same region. 
Swollen glands behind the angle of 
the jaw may suggest malignancy. 

TREATMENT, — Mucoceles and 
cysts can sometimes be opened in the 


nasal cavity and its contents evacn-* 
ated. This is facilitated by causing 
constriction of the surrounding tis- 
sues by means of a 4 per cent, solu- 
tion of cocaine, followed by spraying 
with saline solution. In most cases, 
however, the contents are gelatinous 
and cannot be evacuated without an 
incision ovxr the projecting wall, re- 
secting a sufficient portion to allow 
curetting and packing with iodoform 
gauze. 

Osteomata require enucleation; 
malignant growths likewise, if seen 
in time. Unfortunately, their prog- 
ress is insidious and, as a rule, they 
are not recognized early enough io 
permit successful operative measures. 

ETHMOID CELLS. 

INFLAMMATORY DISOR- 
DERS. — The ethmoid cells may he 
the seat of aeufe and of chrome 
inflammation. 

Acute Inflammation ; Acute Eth- 
moiditis. — The proximity of the an- 
terior ethmoidal cells to tlie frontal 
and maxillary sinus exposes them lo 
involvement by contamination, while 
the posterior cells are exposed to it 
from the sphenoidal cells. Its con- 
nection with the nasal cavity exposes 
the ethmoidal sinus to the catarrhal 
disorders and to occlusion, nasal 
grow^ths, swellings, etc. l^>eing itself, 
besides, liable to inflammatory disor- 
ders, this sinus is probably more fre- 
quently diseased than is generally 
supposed, and the underlying seat of 
many stubborn cases of chronic 
rhinitis. 

The symptoms of acute ethmoiditis 
zap not always clearly defined. The 
pt(!in is usually referred to the orow 
and behind the eyes, but sometimes 
only persistent he^chc is com- 
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plained of. The discharge of the an- 
terior cells follows the same course 
as those of the antrum and frontal 
sinus, its elimination, anteriorly or 
posteriorly, if the nasal cavities are 
free, depending upon whether the 
head is bent forward or backward. 
I-Jence the fact tliat the nasopharynx 
often contains accumulated discharge 
in the morning after a night in the 
recumbent position. The acute form, 
whicli occurs as a complication of ar 
acute rhinitis or a temporary con- 
tamination from a neighboring in- 
flammatory process, disappears when 
the latter ceases, unless imperfect 
drainage prevents it. 

Chronic Inflammation or Chronic 
Ethmoiditis. — In this disorder the 
inllamiuatory prt»ccss initialed l)y a 
similar process in the neighlxning 
sinuses or the. nose persists. In one 
form, the hyperplastic, the mucosa is 
swollen and gives rise to a watery 
discharge which is irritating to the 
nose, the alie, and upper lip. There 
is severe boring pain cither in the 
supraorbital region, suggesting neu- 
ralgia, or at the root of the nose, 
radiating toward the temples. There 
may be a sensation of j)ressure in the 
eyes, musca*. volilantcs, and also an- 
osmia. The pharynx, larynx, Kustach- 
ian tubes, and middle ear may be 
involved in the inflammatory process. 
Asthma is sometimes witnessed in 
these cases. Acute exacerbations are 
common, a feature which leads to 
atrophy of the muciparous glands, 
atrophy, and even sclerosis. The se- 
cretion may then become .scanty and 
form a tenacious mass which dries 
and forms foul-smelling crusts. 

The second form, suppurative eth^ 
tnoidiiis, differs from the former, in 
that the discharge is purulent instead 
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of merely watery. It may be caused 
by many morbid conditions: adjoin- 
ing catarrhal disorders, imperfect 
drainage, syphilis, tuberculosis, ery- 
sipelas, influenza, and other infec- 
tions, fractures, operative trauma- 
tisms, etc. In most cases met with, 
however, obstruct ion of the outlet of 
the cells beneath the middle turbinate 
is a prominent cause. This may be 
due to the viscidity of the discharge, 

or, as is often the case, to mechanical 
t^bstruction in the middle turbinate 
or of the septum, either through 

os. seous malformation or hypertro- 
phy of their mucosa. 

An imi)ortant feature of this disor- 
der is that, owing to the thinness of 
the partition walls, these break down 
easily and necrose, giving rise to a 
foul discharge. In a large proportion 
of cases there is merely a copious 
purulent outflow, voided through the 
nose or nasopharynx, the latter of 
which it reaches from the superior or 
middle meatus. The pus may be 
sanious, contain bits of necrosed tis- 
sues and other detritus, and give off 
a more or less offensive odor. Pain 
is rarely observed in the chronic 
form, but a sensation of marked dry- 
ness may cause considerable discom- 
fort. 

If retention of the pus in the cells 
occurs through obstruction of their 
lumina, serious symptoms may be de- 
veloped, such as congestion, edema, 
bulging of and pressure in eyeballs, 
sometimes entailing diplopia and 
even blindness in neglected cases. 
Systemic disturoances. suggesting py- 
emia, may occur. Mental disorders 
and meningitis may also supervene if 
the pus invades the cranial cavity — a 
not uncommon complication, which 
often proves rapidly fatal. Cerebral 



1S$ SIKUSES, NASAL ACCESSOEV; DISEASES OF (SAJOtFS). 


abscess and thrombosis of tine cavern- 
nous sinus, from infection of the 
ethmoidal veins, may also occur* 
Fortunately, the most usual result is 
rupture, with formation of a fistula 
leading externally to and opening be- 
low the brow, over the inner angle of 
the eye. The pus is thus eliminated 
externally. 

The diag^iosis of acute inflamma- 
tion of the ethmoidal cells should be 
based upon careful examination of the 
nasal cavities. The above-described 
symptoms are all observed in inflam- 
mation of other disorders. Sugges- 
tive in this connection, however, is 
redness of the lower edge of the mid- 
dle turbinate and extending beneath it. 
In the chronic form, a purulent dis- 
charge may be observed in this loca- 
tion coursing down along the external 
wall of the nose, and backward over 
the inclined surface of the inferior 
turbinate. 

Latent sinusitis of the ethmoidal 
.sinus may be the underlying cause 
of certain reflex neuroses. A simple 
operation on the sinus in such cases 
frees the patient from his “neuras- 
thenia,” “Meniere’s disease,” ‘‘hay 
fever,” “ncrvou.s rhinorrhea” or other 
similar complaints. Henkes (Nederl. 
Tijdsch. V. Geneesk., Apr. 12, 1919). 

Treatment. — Acute inflammation 
of the ethmoidal cells is mainly per- 
petuated by obstruction of their out- 
let. The treatment recommended for 
acute inflammation of the frontal 
sinus in this section is also indicated 
here. In chronic inflammation the 
causative rhinitis, septal or turbinal 
malformation interfering with the 
drainage of the cells must be cor- 
rected. The measures indicated un- 
der Chronic Rhinitis (see page 72 
in the . seventh volutpe) will prove 
very efficient. Local appfic^ticiiiie of 


a 20 per cent, solution 
after cleansing the nasal cavity, in’^ 
eluding the middle meatu^, with 
warm saline solution is highly bene- 
ficial. This weak solution of argyrol 
may also be used with an atomizer 
provided with an upward tip, which 
may be passed under the middle tur- 
binate. If a stronger solution (50 
per cent.) is used, the applicator is 
preferable. Ichthiol and strong solu- 
tions of silver nitrate, which some- 
times are necessary, should only be 
used with the applicator. The possi- 
bility of involvement of the neighbor- 
ing sinuses should always be borne 
in mind and adequate treatment car- 
ried out if needed. 

The antrum often acts as a reser- 
voir for the pus originating in the 
ethmoidal or frontal cells, and hence 
efforts to cure an antrum abscess, 
without first curing the ethmoidal or 
frontal sinus* abscess, prove futile, 
while, conversely, the curing of the 
latter will usually result in cure of 
the antrum disease without any at- 
tention being directed to the antrum 
itself. Todd (Jour. Minn. State Med. 
Assoc, and N. W. Lancet, Oct. 1, 
1911). 

When medication does not suffice, 
' owing to obstruction offered by the 
middie turbinate to the drainage of 
the cells, the anterior portion, or in 
severe cases the whole turbinate, 
should be removed. By placing the 
disea.sed cells within reach of the 
remedies, and insuring efficient drain- 
age and ventilation, this procedure 
often suffices. When this does not 
suffice, the ethmoid cells must be 
opened by means of Hajek^s curved 
hook^ and enlarged with Grunwald^s 
fiS^feps. &ilihe aolution irrigations 
miy then be used to wash out the 
cell?, and a JO per <^t. spray 

tp prptiiote rsasoltttiWv often 
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odctirs. If it does not, and necrosed 
bone be found, Bryan s ethmoid cu- 
rette should be used to remove it 
while continuing the irrigations. 
Considerable care is necessary in this 
operative procedure to keep within 
the limits of the cells, as penetration 
of the cribriform plate above, or of 
the external cellular walls, may en- 
tail serious complications, and even 
death. 

The writer repetrts 2 fatal cases of 
suppurative ethmoiditis in children, 
and concludes that there is an in- 
creasing conviction that acute sup- 
purative ethmoiditis causing orbital 
and cerebral symptoms is not so 
rare a condition as ha.** been thought, 
and that it is often rapidly fatal, 
especially in the young. The indi- 
cations for operation in acute eth- 
moiditis arc sudden increase in tem- 
perature, delirium at night, tumor 
formation in the inner wall of the 
orbit, the slightest exophthalmos. 
Operation should not be delayed too 
U)iig. As ill appendicitis, early op- 
eration i.s a harmless procedure, late 
operation generally useless. 

When there is bilateral exophthal- 
mos, operation i.s generally useless, 
as the disease has probably extended 
through the cavernous and circular 
sinuses, cau.sing a general toxemia 
and pyemia, or fatal brain lesion, 
Krauss (N. Y. Med. Jour., Apr. 24, 
1909). 

If it is the wish of the operator to 
clean out all the ethmoidal cells, the 
posterior half of the labyrinth is en- 
tered by piercing the attachment of 
the middle turbinate and by curetting 
still farther backward, using all the 
while the outer side of the middle 
turbinate as a guide. If the head of 
the patient is held level, the middle 
turbinate guides the curette back- 
ward into the posterior ethmoidal 
cell. Often the poetcrior half of the 
labyrinth is a large cavity, made up 
of only bite or two ceUs, T*Ws ;^r- . 


were, exenterated by nature. Whon 
the curette brings up against the 
back wall of the labyrinth the re- 
maining part of the middle turbinate 
and the lower half of the superior 
turbinate are removed. Then the 
posterior part of the superior turbi- 
nate is taken away, flu.sh with the 
front face of the sphenoidal sinus. 
The operator now recognizes the 
inner part of the front face of the 
sphenoidal sinus, which is free in the 
nasal cavity, and the outer part which 
has a common wall with the pos- 
terior ethmoidal cell. The posterior 
outer upper angle of the posterior 
ethmoidal cell is dangerous to cu- 
rette or to probe. It is of the utmost 
importance that the operator should 
be sure of his landmarks in this lo- 
cality. lie orientates himself by lind- 
ing the upper rim of the c.hoaiia and 
then differentiating the free face of 
the sphenoidal .sinus by proceeding 
upward from the rim of the choana 
close to the septum. Having made 
out the extent of the free face of the 
sinus, the width of the common wall 
between the sphenoidal sinus and the 
posterior ethmoidal cell is deter- 
mined. The dividing line between 
the two parts of the anterior face 
of the sphenoidal .*<inUvS is made by 
the obliquely vertical line, which i.s 
the attachment of the superior tur- 
binate. 

The usual mistake made by the 
operator is to get lost in the pos- 
terior ethmoidal cell — that is, he goes 
too high and too far outward, and 
considers the posterior wall of the 
posterior ethmoidal cell as the whole 
of the front face of the sphenoidal 
sinus. This mistake, if persisted in, 
will carry him into the brain. In- 
sufficient removal of the posterior 
part of the superior turbinate and 
allowing the head to become tipped 
upward, are the chief causes of this 
confusion. After the landmarks of 
the front face of the sphenoidal sinus 
have been cleared and recognized, the 
stntts is entered near the septum— sif 
possible,, through the ostium — and 
the wikble; of the anterior wall re- 
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moved. H. P. Mosher (Laryngo- 
scope* Sept, 1913). 

* Non<operative treatment of infected 
sinuses, a suction apparatus being 
substituted, advised. The author has 
obtained entirely satisfactory results 
and has discarded operative work, ex- 
cept on the antrum. Illustrative re- 
ports of successfully treated cases in- 
clude instances of severe acute fron- 
tal sinusitis; acute suppurative of the 
anterior ethmoid cells with orbital 
abscess; acute suppuration of the 
right frontal sinus; chronic suppura- 
tion of the frontal sinus, anterior 
ethmoid cells, and antrum; chronic 
suppuration of the left frontal sinus, 
and chronic suppuration of the pos- 
terior ethmoids and sphenoids. E. B. 
Gleason (Laryngoscope, 18, 1, 1918). 

TUMORS OF THE ETHMOIDAL 
CELLS. 

Benign Tumors . — Mucocele of the 
ethmoidal, irrespective of involve- 
ment of the other sinuses, is occa- 
sionally met wMtli. It may occur as 
a result of chronic cthnioiditis, espe- 
cially when the ostium is occluded, or 
of blocking of some of the glandular 
acini. The tumor may fill the cell 
in which it is formed, break down 
the thin walls between the cells, or 
project out of the ostium and appear 
under the middle turbinate. Myxoma, 
osteoma, fibroma, and other benign 
growths may also occur in this loca- 
tion. All the growths develop in- 
sidiously, and cause no pain, until, in 
some instances, nerves are com- 
pressed, extended, or affected reflexly, 
or the neoplasm encroaches seri- 
ously upon neighboring structures 
and deforms them. In some cases 
other sinuses are penetrated by the 
growth which erodes the walls, 
separating them. 

Case of a lady who had been an- 
noyed for several months by a ve^ 
profile serous dtsctiarjBfe Irobs ; the 


right nostril when she stooped. This 
discharge was found to escape from 
a small opening in the top of carious 
bone in the wall of the bulla eth- 
moidalis. The dividing walls of the 
ethmoid cells had all been de.«itroyed, 
making one cavity of the lateral mass 
of the ethmoid bone. This cavity 
was lined by a thin, white, glistening 
membrane, the typical cyst lining in 
appcarncc. This membrane was cu- 
retted lightly, the cavity was packed 
for twenty-four hours to control 
hemorrhage, and then removed. A 
month later it was reported that the 
only change was that the discharge 
was now continuous, whereas for- 
merly it had taken place only upon 
stooping. Inspection of the nose 
showed a free opening into the cyst 
with fully two-thirds of the cavity 
covered with normal membrane. Six 
weeks later the patient reported en- 
tirely well. Thompson (Laryngo- 
scope, Mar., 1911). 

Malignant Tumors . — Sarcoma and 
epithelioma nf the ethmoidal cells is 
occasionally observed as a primary 
proce.ss. In epithelioma the growth 
may be very insidious and be discov- 
ered only when sufficiently advanced 
to cause nasal obstruction, when ex- 
amination reveals its presence. A 
^ fetid discharge streaked with blood 
and detritus and enlargement of the 
glands behind the maxillary bone are 
.suggestive. Sarcoma usually pro- 
gresses more rapidly, and is apt to be 
attended w'ith free and, sometimes, 
dangerous hemorrhages. 

TREATMENT. — Surgical removal 
is alone of value. Malignant growths 
have often progressed sufficiently to 
involve many surrounding structures 
when first seen — a fact which g’reatly 
c^mproriiiises the chances of recovery, 
t . Case in a man, aged 55 years, who 
'was unable to breathe through the 
right nasal passage, bat withoitt any 
other symptom Of ffist^s.' The pas^ 
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sage was found filled with cauliAower 
excrescences which bled at the slight- 
est contact with the probe. Poste- 
rior rhinoscopy revealed pretty much 
the same aspect, atid digital explora- 
tion detected a soft vegetative mass 
covering the rhinopharynx, the right 
choana. and reaching from the roof 
to the soft palate, barely passing the 
middle line, and consequently leav- 
ing a free space upon the right side. 
On diaphanoscopy, the frontal maxil- 
lary sinuses became illuminated nor- 
mally. The mass was removed by 
external access with a good deal 
of hemorrhage, necessitating several 
tamponings. The middle and the su- 
perior turbinates were destroyed, the 
anterior ethmoidal cells resected to 
the cribriform plate of the ethmoid, 
and the vseptum was resected in its 
posterior portion. Every suspicious 
surface was thoroughly curetted, and 
hemorrhage arrested by tamponing 
the nasal fossa* with iodoform gauze, 
and the skin wound united with su- 
tures. Kecovery was good. Fifteen 
months later the patient still breathed 
freely, and his nasal fossa did not 
exhibit any trace of the gnmlh. 
Audibevt (Revue Hcbd. dc Laryn,, 
d’Otol. el de Khin., Feb. 24, 1912 ), 

SPHENOIDAL SINUS, 
INFLAMMATORY DISOR- 
DERS. — The sphenoidal cells may be 
the seat of acute and of chronic 
inflammation. 

Acute Inflammation, — Acute in- 
flammation of the sphenoidal .sinus 
may occur as an extension of a 
similar process in the neighboring 
sinus, or the nasal and nasopharyn- 
geal cavities. It is identified with 
difficulty; the symptoms — a dull, 
deep-seated headache, referred by 
some patients to the occipital region, 
and by others to “somewhere" behind 
the eyes*' — constitute about all the 
subjective symptoms which suggest 
this disorder. In^issated mucus, ac- 


cumulated in the postnasal space, to 
the exclusion of the anterior nasal 
cavities, and voided, as a rule, is an- 
other suggestive fact. In some cases 
these symptoms persist and con.sti- 
tute a mild “poslnasal catarrh.” In 
others, the>^ disappear spontaneously. 

Chronic inflammation or empyema 
of the sphenoidal sinus may be due to 
infection by neighboring purulent 
process in the other sinuses or nasal 
cavities, or syphilis, tuberculosis, or 
fractures of the base involving the 
sphenoid. Besides the symptoms ob- 
served in the acute form, neuralgia 
throughout the distribution of the 
fifth pair may be experienced, tinni- 
tus and vertigo likewise. The dis- 
( barge, instead of mucoid, is now 
mucopurulent and fetid, and tends to 
accumulate al)out the posterior end 
of the middle turbinate, and to pass 
down into the nasopharynx. When 
swallowed, especially if other sinuses 
are affected, which is often the case, 
gastric disturbances and nausea may 
be caused. 

When ohs-tniction of the sphenoidal 
orifice occurs, the .symptoms in- 
crease greatly in severity, .severe 
pain, insomnia, a fel>rile reaction oc- 
curring promptly. Extension of the 
inflammatory process to the brain is 
sometimes observed. As the disten- 
tion increases, ocular phenomena ap- 
pear, which may include congestion 
of the conjunctiva, swelling of the 
lids, and even amaurosis, owing to 
compression of the optic nerve. The 
swelling may block the posterior 
choane and cause violent aural symprv 
toms. Rupture may occur into the 
ethmoidal cells, the orbit, or the 
skull, and cause, in the latter case, 
rapidly fatal meningitis. 

The diagnosis of sphenoidal en..- 
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pyema is based mainly upon the 
simultaneous presence of a persistent 
discharge into the posterior nares, 
traced above the vault area, and pain 
in the back of the head, after exclud- 
ing the other sinuses. 

The writer has devised an instru- 
ment which can be introduced into 
the pharynx by way of the mouth 
and which carries a miniature plate, 
so that this can be brought into con- 
tact with the wall of the sphenoids 
By X-ray illumination through the 
frontal region of the cranium from 
above, an accurate picture can be ob- 
tained of the sphenoidal sinuses. The 
method is simple and yields valuable 
information regarding this region 
hitherto so difficult to photograph, 
Bela Freystadtl (Berl. klin. Woch., 
July 13, 1914). 

TREATMENT. — The treatment 
of inflammatory disorders is, in the 
main, similar to that of other sinuses 
reviewed. After applying a 10 per 
cent, solution of cocaine to the space 
between the middle turbinate and the 
septum, which will contract not only 
the tissues of these structures, but 
also those around the sphenoidal open- 
a sphenoidal cannula is passed 
into the latter, and the cavity washed 
out with saline solution. Irrigation 
cannot be done sometimes without 
creating an opening in the most de- 
pendent portion of the sinus by 
means of a gouge passed along the 
surface of the middle turbinate, 
pointing the instrument upward and 
backward, under posterior rhinoscopy. 
Too big an opening by allowing the 
escape of a large quantity pf pus to 
escape may cause syncope, hence a 
small opening is preferable at first 
The curette is sometimes necessary/' 
followed by ssJine aoiutron irriga- 
tions and the local application of a 
10 per cent, solution of 


Aitbottgh it is not necesciKry to 
have the ostium in view to passing 
a sound, to the author's mind it is 
absolutely demanded when operative 
measures are about to be undertaken; 
the anatomic relations of the superior 
wall to the optic nerve and the pitui- 
tary body and the lateral walls to 
the sinus cavernosus and carotid ar- 
tery, to say nothing of the brain it- 
self, makes this region of operating 
one of extreme danger, unless the 
operator has perfect vision of the 
entire field. The lateral wall of the 
nose, as well as the septum, is co- 
cainised with a 20 per cent, solution, 
the posterior half of the middle 
turbinate is removed, the posterior 
ethmoid cells are broken through 
with llajek's ethmoid hook, and the 
debris removed with a Griinwald- 
Harttnann conchotome or a similar 
instrument. The evulsor is then in- 
serted in the ostium and the opening 
enlarged by a few well-directed pulls; 
this is followed by the use of the 
bent forceps of Hajek and enough 
bone is removed as to insure a per- 
manent opening, which should reach 
as far as the floor of the nose. Com- 
plete healing usually takes place in 
from three to eight weeks, depend- 
ing on the degree of inflammation 
and the extent of the operative inter- 
ference. The advantages of this op- 
eration is that a full field is always 
in sight; the preliminary opening of 
the sphenoid from within outward 
thereby incuns no danger to the 
structures behind; and there is a 
permanent opening which lessens the 
danger of recurrence. Ross H. Skil- 
lern (Jour. Ainer. Med, Assoc., Dec, 
19, 1908). 

The writer ane.sthetixes the nose 
with cocaine and epinephrin, and 
punctures the anterior wall of the 
sinus at its lower and internal por* 
,tion. In the absence of any obstruc- 
tive* deformity of the upper part of 
the septum nasi this can be readily 
accomplished in the vast majority of 
casee, dud no removal pf nasal tissna 
jb ^ ippentt^ has fhe 
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further advantage of being in the 
be»t position for drainage of the cav- 
ity. The operation is free alike from 
pain, hemorrhage, and danger. If the 
cavity is normal the wound will have 
closed in twenty-four hours. If the 
sinus is infected the operation affords 
the best possible opportunity for* 
making an early and accurate diag- 
nosis and for the employment of 
suitable measures for local treatment, 
particularly lavage and drainage. C 
P. Grayson (Penna. Med. Jour., Apr., 
1913 ). 


grafts. The best results are derived 
from autografts. Homografts grow 
better than zoografts, but it must not 
be forgotten that they may cause dis- 
ease, especially syphilis, and that they 
may break down and disappear upon 
slight provocation. 

Reverdin’s Method. — With fresh 
wounds or healthy granulating sur- 
faces little preparation is necessary. 
P>eedom from suppuration would, of 
course, be desirable, but it is seldom 


TUMORS OF THE SPHENOIDAL 
SINUS. 

Benign Tumors. — Myxomata and 
osteomata, occasionally found in this 
sinus, are harmful mainly because 
they tend early to produce obstruc- 
tion, and, therefore, bring on em- 
pyema. As the tumor grows it l)rings 
on pressure symptoms, blindness or 
optic neuritis, when the optic nerve 
is compressed; exophthalmos of the 
eyeball, etc. 

Malignant Growths. — These pro- 
duce phenomena similar to liu>se just 
described when they have progressed 
sufficiently to do so. A purulent san- 
guinolent discharge in the vault, 
traced upward to the .sphenoidal 
opening, is about the only early sign 
available. 

TREATMENT. — The location of 
the sphenoid renders operative re- 
moval impracticable, especially in 
view of the fact that the cases are 
usually far advanced when they 
reach, the specialist. 

C. E. DE M. Sajous, 

Philadelphia. 

SKIN-GRAFTING.-When skin- 
grafts are obtained from the patient 
himself, they are called autografts; 
when from another person, homo^ 
grafts; usiA when from animals^ god- 


attainable. When the granulations 
are not in good condition an effort 
should be made to render them firm, 
red and healthy by pressure, by re- 
located cauterization with stick nitrate 
of silver, or loy painting them occa- 
sionally with tincture of iodine. Leg 
ulcers may often be much improved 
by elevation of the extremity. Cal- 
lous ulcers should have radiating in- 
cisions made in their borders. Foul 
ulcers must receive preliminary anti- 
septic treatment, and all sloughs 
should be cleared away before graft- 
ing is attempted. 

The grafts, which are best obtained 
from the arm or thigh, should be 
about the size of a grain of wheat. 
They are cut by elevating a portion 
of skin with mouse-toolhecl forceps 
and dividing it with scissors curved 
on the flat, removing the entire epi- 
thelium and a portion of the^corium 
without disturbing the subcutaneous 
fat. The bits of cuticle adhere to the 
surface to be grafted, especially if 
gentle pressure with a pledget of 
gauze be employed. Nothing is 
gained by sci'aping or m any way 
wounding the granulations. The 
transplantations should be close to- 
gether, as the greatest size to which 
a graft can grow is perhaps that of 
a silver dime. Excellent grafts can 
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cni witli shaip^pmnted ^i^rs grafts ire cut Vith a i^or 


from the delicate pellicle of new skin 
which pushes out from the borders 
of a healing ulcer (Souchon). Imme« 
diately over the grafts may be placed 
strips of rubber protective, or a single 
layer of gauze, which may be pinned 
around a limb or fastened at the 
edges with collodion. Whether the 
external dressing is moist or dry is 
usually of little importance, but no 
antiseptic stronger than boric acid 
should be used. As there is gener- 
ally some suppuration, it is necessary 
to change the superficial portion <*t 
the dressing every twenty-four hours 
at least, leaving in place the rubber 
tissue, or the undermost layer al 
gauze, as the ca.se may be. (knlle 
irrigation with a solution of salt or 
boric acid assists in maintaining 
cleanliness. The open method of 
dressing has recently come into u.se, 
and may often be employed to ad- 
vantage. In this the grafts are left 
entirely uncovered, being protected 
from injury by placing over them a 
“cage” made of wire gauze (a kitchen 
“strainer” for instance). The edges 
of the gauze are bound wnth adhesive 
plaster, a few^ strips of which may be 
utilized to hold the cage in po.sition. 

Thiersch’s Method. — There is no 
])rocess of skin-grafting so simple, so 
reliable,^ and so generally applicable 
as this. It is of great value in the 
treatment of ulcers, burns, and de- 
fects following operations or injurie.s. 

The patient is anesthetized, and if 
granulations are present, it is best to 
scrape them away with a sharp spoon 
down to the comparatively firm tissue 
beneath, although this is not abso-^ 
lutely necessary. Oozing is checked 
by elevation and pressure, an Es- 
march strap being unnecessm-y. The 


anterior surface of the tbig^ 
arm. An assistant makes the skin 
tense by means of a hand on either* 
side of the limb, while the operator, 
standing with his back toward the 
patient’s feet, cuts toward himself, 
with his left hand stretching the tis- 
sues in the direction of the knee. 
With a backward and forward saw- 
ing motion it is not difficult to obtain 
shavings of epidermis an inch or 
more wide and several inches in 
length, and as thin as paper. No 
objCM'tionaljle scar results. The deli- 
cate strips <if cuticle f(»ld up on the 
blade o( tin* razor, from wdiicli they 
may be spread directly upon the sur- 
face to be grafted, and .so adjusted 
that they overlaj) each other and the 
edges of the skin, completely con- 
cealing the raw .surface. Healing 
without suppuration is not uncom- 
mon. Over the transplanted cuticle 
are i)laced strips of rubber tissue, a 
single layer of gauze, or simply a 
wire cage as described in the Rever- 
din method, Davis uses a coarse- 
meshed net, such as is used for cur- 
tains, for “splinting” the grafts in 
position. The stiffening is wa.slicd 
out and the net is .soaked in gutta- 
percha 30 parts, chloroform l.SO parts, 
and is sterilized by keeping in a 
1 :1000 solution of mercury bichloride. 
If a moist dressing is employed, it 
should consist of a thick pad of gauze 
saturated with normal salt solution 
and covered with cotton and oiled 
silk. This should be renewed often 
enough to keep it moist. A dry 
dressing answers equally well, ap- 
plied as in the treatment of ordinary 
wounds. The grafts do not become 
firmly fixi^ for tiine or ten days, and 
it IS well not to soak off the under- 
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The WoKe-Krause Method*— -In 

this method grafts are employed 
which fill the entire defect, and which 
comprise the whole thickness of skin 
without the subcutaneous tissues. 
The fat may also be included if de- 
sired, although the chance of success 
is less (Hirschberg). In cutting the 
skin at least one-third must be al- 
lowed for shrinkage. Sutures are 
usually unnecessary and artificial heat 
is detrimental. 

Wolfe’s original method has been 
modified and the technique improved 
by Krause, who employs sjiindle- 
shaped grafts, so that the wound 
produced bv their removal may he 
sutured immediately, 'fhe picies of 
skin, cut iiilo smaller pieces, if desir- 
able, arc accurately fitted inio the 
defect which is to be cliised. The 
operation must be a “dry" <nie, and 
the raw surfaces of the skin should 
be handled as little as possible. 

Skin-periosteum-bone grafts are 
sometimes employed, 'rhey are cut 
out bodily, from the tibial region, for 
instance, without di.sturl)ing the con- 
nections of the component parts to 
each other. 

Two curious methods of skin-graft- 
ing introduced by MacLennan should 
be mentioned, although they are sel- 
dom employed. They are known as 
“tunnel grafting” and “caterpillar 
grafting.” 

In tunnel grafting small grafts are 
slipped beneath the granulations into 
little “tunnels” made for the purpose, 
where they are surrounded by blood- 
clot and protected from external in- 
jury, whkh is supposed to facilitate 
their growth under certain conditions, 
especially where the granular surface 


is unfavorable for their existence* Ih 
five to seven days the granulations 
are cut from above and the grafts 
exposed. 

In caterpillar grafting, which really 
belongs to plastic surgery rather than 
to skin-grafting, a long, narrow, full- 
thicknes.c flap (about 1 inch by 5 
inches) is dissected up from the ad- 
jacent integument with its base close 
to the area to be grafted. I'he distal 
extremity is then stitched close Xu the 
l)asc, thus humping the flap up in its 
center, much as a caterpillar crawls. 
After union of the tip has taken place 
in this position, the base is loosened 
and the flap straightened out upon 
the granulating surface. The oc- 
casions are not numerous, how^ever. 
in which this “crawling" procedure 
is prefcral>le to free grafting. 

Subcutaneous Skin-grafting. — Un- 
der ordinary circumstances skin- 
grafts cannot be used beneath the 
surface of the lH»dy owing to the 
danger of infection. Rehn has dem- 
onstrated, however, that this can be 
done with more or le^s success by 
shaving off the superficial portion of 
the transplant, thus mechanically re- 
moving the bacteria, (irafls of this 
character have been employed as a 
substitute for lost tendons, to dose 
the pylorus, etc., but it would seem 
that less complicated methods are 
preferable, such as the use of fascia 
lata. 

Anomalies in Grafting. — Trans- 
plantation of the mucous membrane 
may be made. It may be shaved off 
as in skin-grafting, — for instance, 
from the lips, — or it may be stripped 
off in its entirety. 

More or less satisfactory results 
can be obtained by the use of shav- 
ings of callus from the palms of the 
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hands or soles of the feet, or from 
sections of corns. '^Epithelial rods” 
from warts have been successfully 
used, as have also flakes of old, dried 
epidermis from various parts of the 
body; even "epithelial dust’* scraped 
from the surface of the skin will 
often grow on a granulating wound. 
Deeper scrapings, drawing sufficient 
blood to form a paste which may be 
spread upon a raw surface, are said 
to be quite satisfactory at times 
(Mangoldt). 

Grafting from dead bodies or from 
amputated limbs has frequently been 
resorted to, but the chance of success 
is not great, and the danger of carry- 
ing disease cannot be disregarded. 

Sponge-grafting is now seldom em- 
ployed. Very thin slices of sponge 
are sterilized by boiling, and placed 
upon the raw surface. The material 
acts as a framework only for the 
granulations, and is soon al)Sorbed. 

The idea of grafting from animals 
is attractive, but the results arc too 
uncertain, and the method has largely 
fallen into disuse. Skin has been 
obtained from frogs (abdomen), 
chickens (beneath the wings), pjgs, 
dogs, cats, rabbits, guinea-pigs, etc. 
Cocks’ wattles, sections of the testi- 
cles of rabbits, amniotic membrane, 
and the lining membrane of eggs 
have also been employed. 

HISTOLOGY AND PATHOL- 
OGY. — The existence of epithelial 
grafts may be said to be, for a time, 
parasitic. In the course of about 
eighteen hours vascular connections 
begin to form, firm adherence taking 
place by the tenth day. Successful 
grafts soon become pinkish in colo^ 
New skin arising from large grafts, 
which cover the entire raw surface 
(Thiersch and Wolfe grafts), be- 


comes in time movable, but that pro- 
duced from Reverdin grafts remains 
immovable, owing to cicatricial tissue 
between the individual bits of cuticle. 
Hairs may remain where transplanta- 
tions of the entire thickness of the 
skin are made, but they are apt to 
become deformed or fall out. Rut 
little postoperative contraction takes 
place in the Thiersch and VVolfe- 
Krause methods, but in the method 
()f Reverdin contractiem is apt to be 
considerable. Exfoliation of epider- 
mis may occur in any form of graft- 
ing, hut this does not necessarily 
mean that the grafts arc dead. A 
remarkable phenomenon in ctninee- 
tion with Thiersch grafting is the 
readiness with which depressions Jill 
uj) to a level with the surrounding 
skin. 

In plastic work about llie face it 
should always be borne in mind that 
flaps of skin from the vicinity, for 
instance from the neck, are preferable 
to free grafts, especially the thinner 
ones, because their color and con- 
sistency will conform more nearly to 
that of their surroundings, thus ren- 
dering them far less consj)icuous. 

COMPARISON OF METHODS. 
— The .simplest is that of Reverdin, 
although the new skin is often little 
better than scar-ti.ssue. It should be 
reserved for cases where the rapid 
closure of a granulating surface is 
desired without reference to anything 
else. Thiersch grafting has a wider 
range of applicability than any other 
method, and its results are uniformly 
good, both functionally and cosmetic- 
ally; but it must give way to the 
Wolfe-Krause process when thicker 
skin is desired, which more closely 
resembles the surrounding integu- 
ment. It may sometimes be expedi- 
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ent to graft from dead bodies or from 
amputated limbs ; and occasionally 
use may be found for “epidermal 
scrapings,” or for epidermis obtained 
from warts, corns, callosities, blisters, 
etc., but one must not expect the 
results to be brilliant. 

The skin of animals does not com- 
pare in vitality with that taken from 
a patient^s own body, or even from 
some other person. It is seldom 
necessary to transplant fr<.)ni mucous 
meniiiranc, as ordinary Thiersch 
grafting answers the same purpose in 
nearly all cases. 

Leonard b'REKMAN, 

Denver. 

SKIN, SURGICAL DISEASES 

OR— SEBACEOUS CYSTS, or WENS. 

- A -wen (slcatonu) is a cystic tunu*r 

varyini^ in si/c from a millet see».l to an 
oraiii^c, formed by the retention <»f secre- 
tion in a schaceons I’laiid, and situated 
in the skin cjr subcutaneous structures. 
Wens occur most freqiKMitly on ti\c scalp, 
face, back, and scrotum, and may !)c 
single or inuliiplo. The contemts of these 
tumors arc milky or cheesy in character, 
but if the tumor be. injured, intlainniatioii 
and ulceration may follow, or in the aged 
the tumor may acquire a malignant char- 
acter, degenerating into epitheli(»ma. 

Treatment. — A cure will be effected by 
making an incision in the skin down to 
the cyst and carefully dissecting it out. 
Incision and m<?re evacuation of the con- 
tents are alw^ays followed by a return of 
the tumor. 

FURUNCLE. — Furuncle (furunculus; 
boil) is a local inflammatory affection of 
the skin, commonly involving a cutane- 
ous gland or hair-follicle. They may vje 
single or multiple, and may appear in 
“crops.** 

The diagnosis of the affection is usu- 
ally quite eas3^ Tt may sometimes be 
confounded with carbuncle. General ap- 
pearance, single opening, and circum- 
scribed character usually distinguish the 
boll. 


Etiology.— Improper diet and hygiene, 
nervous depression, overwork, too free 
indulgence in greasy foods and gravies, 
and irregular action of the bowels, local 
irritation, friction, and prolonged poultic- 
ing predispose to this affection. The en- 
trance of pus-cocci intc» the skin is the 
essential nr exciting cause of this dis- 
order. Single boils are usually the result 
of local irritation; their appearance in 
successive crops (furunculosis) is usually 
an indication of impaired health. 

Treatment. — Removal of tlic cause and 
regulation of the diet claim first attention. 
Open-air exercise and tonics are useful in 
debilitated subjects. Strong ammonia, 
caustic potash, acid mercury nitrate, and 
other ff)rnis of caustic have been used to 
abort in the early stage. Yeast, nuclein, 
quinine, and mineral acids have been 
given to prevent recurrence. Arsenic, 
with or without iron, is sometimes bene- 
ficial. Sodium sulphite or thiosulphate 
(15 to 30 grains — 1 to 2 Gm. — every three 
hours), calx sulphurata (!4 grain — 0.(X)8 
(mi, — every two or three hours b or sul- 
phur may be given internally. A solution 
of boric acid or of sublimate, a 10 per 
cent, salicylic acid ointment, or a mix- 
ture of equal parts of ichthyol and col- 
lodion may be applied locally. White has 
used full doses of mercury bichloride in- 
ternally to prevent recurrence. 

Ilyiiodermic antiseptic injections into 
the very base of a boil or carbuncle, early 
in its history, arc practically an unfailing 
means for aborting an attack. 

Heat is directly injurious to the mi- 
crobes of furunculosis; active hyperemia 
is induced, and the skin sterilized; the 
profuse sweating induced prevents rapid 
increase of temperature in the deeper 
ti.s.sucs. The hot air is first af)plied 
around the circumference of the affected 
part, and then to the boil itself. Two or 
three applications arc given on the first 
day, and one daily afterw'ard. Temper- 
ature of air, 250" F. (120" C.). 

CARBUNCLE.— Definition. — Carbuncle 
(carbunculus; it is erroneously called 
benignant anthrax, or anthrax) is a hard, 
circumscribed, deep-seated, painful inflam- 
mation of the subcutaneous tissue, ac- 
companied by chill, fever, and constitu- 
tional disturbance, and attended almost 
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always with circumscribed suppuration of adhesive piaster applied COBce^lC^P 
and the formation of a slough. may be made, leaving the central onhce 

Symptomtf. — The local symptoms are free for the discharge of sloughs and ap- 
heat and aching, with throbbing and great plying an antiseptic dressing over the 


tenderness, which arc often followed by 
pain and redness along the lymphatics of 
the part and pain and swelling in the 
nearest lymphatic glands. There is at 
first a chill, followed by a febrile move- 
ment, which is generally well marked, 
and often very severe. The constitu- 
tional symptoms resemble lho.se of ery- 
sipelas very closely, and may be as se- 
vere as those of the severest forms (d 
that disease, and the consequences may 
be fully as grave and fatal. 

Diagnosis* — The size of the inflamed 
area, flatne.ss of surface, multiple open- 
ings or points of sui)puratic»n and exten- 
sive slough differentiate carbuncle from 
furuncle. Carbuncle is single, furuncle 
generally multiple. 

Etiology. — A hiwered vitality from any 
cause predisposes t<i thi.s affection. It is 
especially common in diabetes. Microbic 
infection is the exciting cause. 

Prognosis. — Carbuncle is especially dan- 
gerous when located on the scalp, abdru 
men, and upper lip; in these locations it 
is apt to occur in young people, and 
usually runs an acute course and, as a rule, 
is fatal from pyemia. The prognosis is 
grave when extensive and attacking* the 
elderly, especially if complicated w'ith 
Bright’s di.sease or diabetes. The prog- 
nosis should always be guarded, cven^iii 
the most hopeful cases. Death is not in- 
frequent in the old and debilitated. 

Treatment — General tonics, like quinine 
and iron, with large amount.s of nourish- 
ing food, are indicated. Opium or other 
anodynes may be required to relieve pain 
and pnicure re.st. Stimulants .should be 
given only when required. 

Reynolds advises dilute sulphuric acid 
in 20- to 30- minim (1.3 to 2 c.c.) doses in 
2 ounces (60 c.c.) of water every four 
hours (.small doses are useless), with 5 
per cent, carbolixed petrolatum locally. 

In the early stage 10 to 20 minims 
(0.6 to 1.3 c.c.) of a 5 or 10 per cent 
solution of phenol in glycerin may be in--* 
jected into the central i>ortion of the mass 
with the view of aborting the mischief. 
If later, firm compr^wnon by straps 


straps. 

Another plan, applicable in the early 
or late stage as well: Place patient un- 
der an anc.slhctic; freeze the parts to 
make them friable; make one long in- 
cision or several crucial incisinns through 
the mass; remove all sloughs and decay- 
ing tissue with a sharp curette; disinfect, 
drain, and suture, as in an incised wound. 

Another method of treatment is the 
application of warm, moist, antiseptic 
dressings, covered with thin rubber cloth 
or oiled silk, removing sloughs as soon 
as loo.sencd, and using iodoform, aristol, 
europhen, or .similar antiseptic powder 
f^ccl 3 ^ 1'hc u.se of poulticc.s is harmful 
and should be av<»ided. 

The use of autogenous vaccine, once a 
week in dose of 100 to 2(K) million dead 
cocci was effectual. Bier’s passive hyper- 
emia In' mean.** of band around lower part 
of the neck was used with ^ucce.^s in 
carbuncles of the face and high up on 
neck, Mild constriction was sufiicient for 
twenty to twenty-two hours daily unless 
edema appeared. 

Ichthyol is practically a specific in the 
ircalment of carbuncles, applied pure, s<j 
as to cover the entire swelling, except lli<‘ 
apex. The apex on which the ichthyol 
is absent is covered with a piece of cloth 
greased with tallow. The application is 
renewed once a day. After three appli- 
cations the surface should he washed 
th(»roughly so as to remove the varnish- 
like coating which the ichthyol forms on 
drying, and a new application i.s to be 
made. 

Personal experience in the local treat- 
ment of carbuncle with liquid air has 
shown A. Campbell White that this is by 
far the best form of treatment. It is less 
painful to the patient than any other form 
of treatment. Only one application is 
necessary. In the treatment by liquid 
air tbe spray is used, fir.st projecting it 
into the openings and using the air quite- 
freely; then quite thoroughly freezing the 
external surface, which must be well 
cleansed of diadharge resulting from 
sending air instdb the carbuncle before 
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freezing. After freezing the carbuncle 

should be dressed with a dry absorbent 

dressing. The reaction from freezing 

takes place in about twenty minutes, and 
it is to this extreme hyperemia that the 
success of liquid air in the treat- 
ment of this affection is attributed 

more particularly. 

KERATOSIS SENILIS.— This affec- 
tion is a cornification of the skin of old 
people, general or partial, circumscribed 
or diffuse, and often limited to the face 
and the dorsal surfaces of the hands and 
feet, or sometimes the forearm and chest. 
The lesions consist of light- or dark- 
yellow, brownish points, dry scaling and 
horny, or scaling and greasy, aggregated 
masses of an irregular circular or oval 
outline. The surface of these masses is 
insensitive, and may project about an 
eighth of an inch above the surface. 
These masses nnay he readily picked off, 
le;iving a small, .superficial, smooth, ex- 
coriated surface (*r one covered with 
iniiuUe conical elevati»»ns (enlarged se- 
l»aceous glatnis). 7'liis affection rarely 
appears ]ief<ire the fiftieth year, and may 
not claim attention until fifteen or 
twenty years later. 

Prognosis. — Idle prognosis is favorable 
if the proper treattiient is protnptly ap- 
plied. When left alone the pigmenteil 
masses are prone to epitheliornatous de- 
generation, and ni.iy become foci for 
carcinoma of the face, in which case the 
dry scales are dis])laced by a scab, the 
tissues become hard, and growth is more 
rapid. 

Treatment. — In the early stage, in- 
unctions with petrolatum or olive oil 
and the subsequent use of soap and warm 
water will remove the trouble. When the 
massevS are firmer, ointments .should be 
applied at night, and soft soap nr sapo 
viridis in the morning, removing the 
soap by carefully washing with clean, 
warm water; applications of diachylon 
ointment will heal any excoriations that 
may have been produced. When marked 
projection of the mass is present, the 
thorough use of the curette, or nitric 
acid on a pointed stick, well worked into 
the parts, will remove the affected tis- 
sues. If epitheliomatous change is sus- 
pected, prompt excision is indicated. 


CLAVUS (CORN).— Clavus is an hy- 
perplasia of the corneous or homy layer 
of the epidermis, in which there is an in- 
growth as well as an outgrowth of horny 
.substance, ff>rnjing circumscribed epi- 
dermal thickenings, chiefly about the toes. 
Corns may be hard or soft, the latter be- 
ing situated between the toes, where they 
l>ccomc softened by maceration. Both 
forms are caused by intermittent pressure 
and friction. Pressure produces pain by 
driving the conical mass of hardened epi- 
thelium down upon the sensitive corium; 
constant irritation may produce iiifl.im- 
mation and suppuration. 

Treatment. — ^Thc use of well-fitting, 
comfortable shoes made on properly 
shaped lasts is the first indication. Tem- 
porary relief from hard corns may he 
obtained by the use of felt rings which 
are applied over the corns, allowing the 
latter to project through the opening. 
Prolonged soaking in a warm solution of 
sodium carbonate will soften the corn, 
when it may be removed by gentle scrap- 
ing with a sharp knife; the tender sur- 
face left may be protected by covering it 
wMth a plaster of salicylic acid or of sali- 
cylic acid with cannabis indica. Another 
method is that of hardening the surface 
of the. corn by applications of the tinc- 
ture of iodine or silver nitrate at night, 
removing the hardened tissue on the fol- 
lowing morning. A third method is the 
use of the salicylic-collodion mixture: 
Salicylic acid, 30 grains (2 Gm.); tincture 
of iodine, W minims (0.6 c.c.); extract of 
cannabis indica, 10 grains (0.6 Gm.); col- 
lodion, 4 drams (15 c.c.); this to be 
painted on the corn night and morning 
for several days and then removed with 
the corn, by soaking in hot water. Soft 
corns are best treated by gentle scraping 
to remove the softened epithelium, the 
surface being then protected by a pad of 
natural wool (as it is clipped from the 
sheep), or of absorbent cotton, h4*ivtiig 
previously dusted the surface with a 
powder composed of equal parts of zinc 
oxide and boric acid. When corns be- 
come inflamed, rest and warm, moist, 
antiseptic dressings meet the indications. 
H pus has formed it must be afforded 
an exit and the wound treated with anti- 
septics, iodoform, snatol or europhen. 
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Corns should never be cut too closely, as 
erysipelas and gangfrene may follow, espe- 
cially ill the aged. 

VERRUCiE. — Vcrrucae (condylomata; 
warts) are circumscribed papillary ex- 
crescences on the skin, variable in color, 
smooth at the summit, or studded with 
moniliforni elevations or with clusters 
of minute, pointed, horny filaments. 
They may be single or multiple, hard or 
soft, rounded, flattened or acuminate. 
They may rapidly attain their full size, 
may last indefinitely ( / perstans), or 
spontaneously disappear, at any stage, 
and arc not contagious. If i>icked or 
wounded, warts bleed freely, being often 
very vascular. The etiology of warts is 
obscure. 

Treatment. — The milder aiiplications 
consist of the juice of the milk-weed {.'1s- 
clepias coruuti scu Syriacu), the tincture 
of iodine, the solution of iron perchloride, 
moistened powder of ammonium chloride; 
stronger application.s are sublimate col- 
lodion (30 grains to the fluidram), glacial 
acetic acid (best of acids, as it leaves no 
scar), chromic acid and fuming nitric 
(nitroso-nitric) acid. Excision (warts on 
the face .should never be cauterized, but 
excised) or curettage if the warts be 
soft, is the quickest method (;f removal; 
the hyp(»dermic injection id cocaine will 
lessen or prevent the pain, and the ap- 
plication of fuming nitric acid to the 
stump or base w'ill restrain the hemor- 
rhage and prevent relnrn. A 10 per cent, 
salicylic acid or resorcin ointment is .slow 
but effectual. Electrolysis is efficient but 
painful, for large warts. Ethyl chloride 
spray, liquid air, and carbon dioxide 
snow are cflicient. Quicklime rubbed on 
the hands and w^ashed off in an hour is 
effective when warts arc numerous; this 
should be done twdee daily and con- 
tinued for a fortnight. Intravenous in- 
jections of salvarsan and neosalvarsan 
have been used .successfully when warts 
were numerous. 

The internal use of Vz pint (250 c.c.) of 
lime-water daily for a week (Kennard) and 
1 dram (4 Gm.) doses of Epsom salt 
thrice daily (Ridley) have given satisfac-^ 
tory results. 

Instead of cutting or the use of caustics, 
Purdon uses an India-rubber finger-stall. 


if the warts are on the fingers, or an 
India-rubber bandage, if they are on the 
hands. The rubber exerts gentle pres- 
sure, while the wart is kept moist and 
macerated from retained perspiration. 

Venereal wart.s may be washed well 
with bichloride or other antiseptic solu- 
tion, and then dusted with iodoform, 
calomel, aristol, or europhen. 

HYPERTROPHIED SCARS.— When a 
wound is completely healed, a cicatrix or 
.scar occupies its place. Normally, two 
things are observed in a scar: its contrac- 
tion and the grailual perfecting of its 
tissues. The principal changes by which 
the latter is accomplished arc the re- 
moval of all the rudimental textures; the 
formation of elastic, tissue: the improve- 
ment of fibrous or fibroccllular tissue of 
the new cuticle till they arc almost, but 
not exactl3% like those of natural forma- 
tion; and the gradual biosening of the 
scar, so that it may move easily upon 
the subjacent ti.ssiies. 

Treatment. — J lypcrtrophied scars may 
be treated by multiple incisions and 
thiosinamine. Tubby uses a fine and 
strong-backed tenotomy knife and makes 
a large number of incisions in the sear 
tissue, transversely to the long axis of 
the scar, not more than inch apart, 
and extending both into the subcutaneous 
fat and for about Vz inch into the adja- 
cent healthy skill. Hemorrhage is stopped 
by pre.ssure alone, and then a solution 
of thiosinamine is thoroughly rubbed in. 
From 15 to 20 miiiiin> (1 to 1.3 c.c.) of 
the solution may be injected at one time 
in an adult. After injection the part is 
.splinted in extreme extension. 

Fibrolysin plaster applied to the scar 
and left for fourteen days, gave excellent 
results. 

Excision of the scar and repair by 
plastic operation is applicable in some 
cases. See also page 176. 

KELOID.— Keloid (chcloid; kelis; Ali- 
bert’s keloid: spurious keloid) is a new 
growth of connective-tissue formation 
having its seat or origin in scar tissue 
and resulting in the formation of single 
or multiple tumors. 

Symptoms. — It first appears as a pale- 
red nodule which slowly increase.^ in size, 
assuming a more or less oval form, with 
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irregular, well-defined, radiating pn»jcc- 
tions. From its resemhlance to a crab 
it derives its name. It may more rarely 
assume a linear form. The new growth 
is smooth, firm, elastic, i)inkish, elevated, 
generally devoid of hair, usually painless, 
hut sometimes tender when touched or 
subjected to pressure; and is occasionally 
the seat of the most intolerable itching, 
which no external api>lication seems to 
relieve. The favorite location of this 
growth is over the sternum, hut it may 
he situated on the niamm.e, the neck, 
arms, and ears. In rare instances the 
growth may hccome inllaiued and assume 
for a while the appearance of malignancy, 
which appearance disapficars usually with 
the spontaneous decline cjf the inllam- 
niatory action. 'I’lic development of the 
growth may he slow or rapid, until a 
stationary peri(»d is reached, which varies 
ill duration. Spontaneous disai>pearance 
of the growth not infrequently occurs, la 
>onie cases the growth becomes painful, 
in others a |»iginentnry deposit is noticed. 
This coiulition wa.s first doscrihed hy 
.Mihcrt. and is known as spurious keloid 
to distinguish it from true keloid, which 
does not attack scars (Erichsen). 

Diagnosis. — AUberl's keloid is differ- 
entiated from a .simple cicatrix hy its 
<liflfcrence in c(»nsistcncc, <nit1iiic*, color, 
ami elevation, and by its increase in size. 
Its jioints of difTcrence from hyper- 
trophied scars have been meniioned. 

Etiology and Pathology, — These new 
growths have their origin at the seat of 
some injury (sometimes very .slight) to 
the skin, as the cicatrices of burns, flog- 
gings, cuts, or in the lobes of the ears 
when they have been pierced for the 
accomniodatimi of earrings. They are 
most frccpicnt in middle life and in the 
c<dored race. The grtiwth consists of 
dense fibrous tissue, which involves the 
corium and extends in the direction of 
the connective tissue about the blood- 
vessels. 

Prognosis. — The prognosis is not gen- 
erally very favorable, although the growths 
may sometimes disappear spontaneously. 
The stationary period may extend over 
years or during life. Occasionally, after 
a stationary period of variable duration, 
an increase in size takes place. 


Treatment. — The treatment of these 
new growths is not very satisfactory. 
The applicatitm of anodyne liniments or 
hypodonnic. injections of morphine will 
generally relieve pain when present. The 
adminisiratinii of large dose.s of liquor 
potassae will often relieve the pruritus. 
Removal by knife or caustics .should m)t 
be attiMiipted while the growth is increas- 
ing. Fused caustic potash is recom- 
mended as best, if any caustic is* used. 
Multiple electrolytic puncture and re- 
peated scarification, making numerous 
j)arallcl linear cuts cros.scd at various 
angles hy other parallel linear cuts, have 
hcen suggested with the idea of replacing 
the diseased sear hy a healthy tme. 

Sodium salicylate taken internally (20 
to 30 grains — 1.3 to 2 (im. — three or four 
times daily) has a marked cfTect in the 
resfdution and absorption of keloid. In- 
jections of fibrolysin (35 minims — 2.3 c.c.) 
made daily or even once a week has 
caused the disappearance of keloid. 

Radium has proven highly e/Tectual both 
for keloids, excessive scarring, and deep 
fibrous adhe.sions. All cases of keloid re- 
ported on by F. C. Harrison (1918) 
showed di.sappearance. or marked improve- 
ment under ra<lium. Weil exposed keloid 
to very hard X-rays. Lesieur reported 
.satisfactory results in 1(K) cases from in- 
jections of creosote in sterile olive oil, 
1:15; 2 drops to 80 minims (5 c.c.) arc 
injected under the keloid at each sitting. 

MALIGNANT DEGENERATION OF 
SCARS.— Th e cicatrix n[ a burn or other 
extensive >car may undergo malignant 
degenerali<m many years after its forma- 
ti»)n. Erich sen removed a large cancroid 
growth from a cicatrix of a burn, on the 
forearm of a woman, seventy years after 
the receipt of the injury, which happened 
ill childhood. 

BURNS. 

DEFINITION. — A burn is a high 
grade tif acute inflammation, following 
the direct or indirect application of dry 
or moist heat U> a portion of the cu- 
taneous or mucous surfaces. 

VARIETIES. — For ease of comprehen- 
sion burns have been separated into 
grades according to their severity. 

A temperature, slightly increased above 
the normal (as, for in.stance, ICO** F.-— 
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37.8" C.), produces only a slight hyper- 
emia (first degree: dermatitis ambus- 
tionis erythematosa), which may dis- 
appear shortly after breaking the contact, 
while a rise of 150" F. (65.6" C.) will 
cause some appearance of vesicles and 
bullae (second degree: dermatitis am- 
bu.stionis vesiculosa et bullosa) and de- 
struction of the epidermis, the effect of 
which is not relieved for days after the 
removal of the burning substance, and 
yet, on the other hand, heat at the boil- 
ing point of water (212" F'. — 100" C.) 
may cause a complete carbonization of 
the part, resulting in the formation of 
eschars varying in color from a yellow 
up to a dark brown or black or, in other 
words, the production of gangrene (third 
degree: dermatitis ambustionis cscharot- 
ica sen gangraenosa). 

SYMPTOMS.— The effects of a burn 
upon the body structure are both local 
and constitutional. The former often 
results in great disfiguration or destruc- 
tion of tissue, while the latter depresses 
the vital forces or terminates in death. 

Local Effects. — In burns of the first 
degree the appearances produced are su- 
perficial. There will be observed a dis- 
tinct hyperemia with redness of varying 
intensity from the slightest blush up to a 
pinkish red or brownish red. This may 
or may not be entirely effaced by pres- 
sure. This type of burn is prc^duced by 
indirect contact with the flame of a 
lighted match, proximity to a heated 
metal, escaping steam, and the actitiic 
rays of the sun. With or without treat- 
ment the effect of burning to this extent 
may disappear shorly after removing the 
exciting cause. 

In burns of the second degree the in- 
flammation. while yet superficial, may 
‘still occupy the entire epidermis. In 
some cases the upper layers alone of the 
cuticle, may be destroyed, while vesicles 
or bull® may be observed over the af- 
fected surface. In still other cases the 
corium is stripped entirely of its epi- 
dermal covering or particles of the mem- 
brane may be rolled into whitish masses 
over its exposed surface. These ve.sicles 
or bullsc may be produced directly by the 
contact of the heated article or indirectly 
by the consequent inflamniatioii. They 


may retain their contents or, owing to 
the increased flow of serum, their willls, 
becoming thin and losing their eia.sticity, 
rapture, thus allowing the e.scape of a 
continual discharge over the denuded sur- 
face. The true skin, which is exposed 
either entirely or at points, shows a 
highly reddened surface, over which this 
continual exudation may be observed. 
Ill this type of condition actual contact 
with the heated substance take.s place 
cither in shorter or longer durations. 
Such articles as heated iron, transient or 
lengthened action of flames, and boiling 
liquids may be the exciting agent. The 
effects of this form of burn do not al- 
ways show to what extent they have 
progressed immediately upon the removal 
of the cause, because of the systemic con- 
ditions which may be induced. Pain is 
always present to a minor or major 
degree. 

Resolution takes place through coagu- 
lation of the serous discharge, which 
occupies the involved area as a fibro- 
albuminous covering beneath which the 
new skin is allowed to form. 

In the burns of the third degree the 
inflammation or destruction may be su- 
perficial, extending over considerable area, 
or deep, affecting the subcutaneoos tis- 
sues, muscles, and even bones. 

Resolution lakes place in the uncovered 
variety in the same manner as described 
under the foregoing degree, while in tlic 
covered variety granulations .spring up 
beneath the charred remains which, after 
a time, desiccate and fall off, exposing a 
similar surface to that of the second 
degree. 

In the deeper form of burn the extent 
of surface involved may be small or 
large, but may dip down to varying 
depths. The amount of charring will usu- 
ally be very great and will lie about in 
masses over the burned surface, thus 
preventing a view of the destruction be- 
neath. Resolution even in the milder 
cases is slow, and before such happens 
surgical interference may be demanded. 
The cause which brings about this form 
of burning i$ usually dry heat (flames or 
contact with electric wires); it entails 
much greater destruction than will moist 
heat. The effect upon the system is 
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alarming! and shock may carry (jff the 
person before relief can even be attempted. 

Electric and X-ray Bums. — Burns from 
electricity may be observed in all the 
varieties mentioned above. They may 
follow direct or indirect contact. Exani- 
ple.s of direct contact arc observed after 
handling live (charged) wires, and may 
be found to destroy all parts with which 
it comes into touch, or life even may be 
the forfeit. Such burns resemble moist 
gangrene or severe frost-bite. The pain 
is often very severe and the healing pro- 
cess is much slower than in the case of 
ordinary bums. 

A most recent form of burning of the 
skin from the indirect contact of elec- 
tricity is by the X-ray apparatus. Close 
proximity to the ray by either covered or 
uncovered parts rcMiIt either in a super- 
ficial or deep inflammation of the skin. It 
may he observed a few hours after ex- 
posure to the rays (»r mjiy l>e delayed for 
several weeks. . This form of Imrning at- 
tacks the skin akme in .some instances, 
wliile in others the deeper structures, as 
the muscles, teiidon‘., nerves, and hones 
(pericj.^^titis ami (»stitis resulting) are in- 
volved. The ellects may renuiin for days, 

ecks, or even months after the applica- 
tion. The X-ray burns arc supposed by 
some to be protkiced by tlic action of the 
ray <jr hj'^ particles of aluminium or 
platinum reaching and l)cing deposited in 
the tissues hy others, and hy others to lie 
the result of an interference with the 
nutrition of the part by the induced 
static charges. 

The patient may be absolutely pro- 
tected from the harmful efTect.s of this 
static charge hy the interposition between 
the tube and the patient of a grounded 
sheet of conducting material that is 
readily penetrable by the X-ray, a thin 
sheet of aluminium or gold-leaf spread 
uppn cardboard making an effectual protec- 
tive shield. 

Bums of Mucous Surfaces. — The mu- 
cous surfaces may be affected by the 
inhalation of flames, vapors (voljitile or 
boiling acids), boiling liquids (water, 
.slacked lime), and by certain substances 
acting directly, such a.s ammonia and 
sulphuric and hydrochloric acids. The 
mouth, pharynx, larynx, bronchi, and 


the esophagus, as well as the stomach, 
.share in the attack. The eye often, from 
its exposed position, is the scat of burn. 
Conjunctivitis often results from irritants 
coming into direct contact with the eye, 
and if tiu* exciting agent is not soon re- 
moved great destruclion of substance or 
sight may be the result. 

Constitutional Effects. — The effects of 
burti.s of the first degree upon the system 
are generally slight and are limited to 
pain which disappears ^hf)^tly after the 
removal of the exciting agent, but often 
may last for several hours. 

In burns of the second degree the pain 
accompanies the ]>lJcnoinena not alone for 
hours and days, but often for weeks and 
even months. The shuck may he of a 
transient character or of an alarming in- 
tensity. It may be encountered at the 
time of accident or be delayed for peri- 
ods varying from hours to days there- 
after. When small areas are involved, 
the depression may soon he relieved, hut 
when one-fourth or one-third of the 
body is attacked death may intervene. 

Burns of the third degree may he so 
severe that death intervene.^ before pain 
has time to appear. Shock at this stage 
is therefore observed early and of the 
WHirst character. Early mortality is gen- 
erally due to the shock, while late mor- 
tality usually occurs during the stage of 
.‘•uppuration. Voiniiing is often observed 
in both the second and third degrees. 

Children suffer more from burns than 
do adults, and women more severely than 
men. The temperature is not affected by 
burns of the first degree, but is a marked 
symptom in those of the second and third. 
At the time of the accident it may de- 
cline from 1 to 3 degrees below the 
normal— to 97 ** F. (36. U C.) or even 95". 
F. (34.9" C.) and remain at that point 
until reaction begins, which is in about 
thirty-six or forty-eight hours, when it 
rises during the next twelve to eighteen 
hour.s to 104" F. (40" C.) or 106" F. 
(41.1" C.) or more, at which point it re- 
mains for a period of eight to ten days 
(possibly rising and lowering at irregular 
intervals), when granulations, now in fair 
formation, act as a retarding agent. 

Vannini reported cases of six burns of 
varying degrees of severity, in all of 
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which glycosuria was present. The gly- 
co.suria was, SvS a rule, transitory, and 
was. in all probability, toxic in its origin, 
and connected with hyperglycemia. When 
sugar is present after burns, the diet of 
the patient should be modified. 

COMPLICATIONS.— The after-effects 
of burns may be concentrated upon the 
viscera (neural, thoracic, and ventral cavi- 
ties) or directly upon the part affected 
(cicatrices, contractions, and fractures of 
bone). Burns of the first degree remain 
uncomplicated, while those of the second 
and third present many variations. The 
meninges (arachnitis following burns of 
the head), as well as the brain proper, 
may become congested or even highly 
inflamed, the sufferer presenting all the 
symptoms of restlessness and delirium 
ending either in convulsions or coma. 
Tetanus is an early complication ob- 
served, Bronchitis Und pneumonia often 
result either from inhalations or indi- 
rectly from surface burns. Congestion in 
the kidney has been noted, with resulting 
albuminuria or hemoglobinuria, while in 
many cases the urine becomes exceedingly 
scanty. Autopsies have shown rupture of 
the diaphragm and stomach, accompanied 
by contraction of the bladder. Amyloid 
degeneration in the viscera has been noted 
after prolonged suppuration. Inflamma- 
tion of the gastrointestinal tract with 
the formation of an ulcer (usually one, 
but more rarely several) of the duodenum 
(at its pyloric end) frequently occurs. 
This ulceration may begin early (four or 
five days) or it may be delayed for 
weeks, although withfuit the appearance 
of rectal hemorrhage or perforation, with 
consequent peritonitis, we have no means 
of determining its presence. At times 
this inflammation extends to the colon 
and causes diarrhea. Burns affecting 
either the chest or abdomen are the in- 
ducing cause, although severe burns at 
other points may produce them. Sep- 
ticemia, pyemia, or erysipelas (the strep- 
tococci being found after death in the 
blood) may be the fatal ending. 

The theories of the causes of death from 
burns may be divided into four classes; 

(1) death from shock or extreme pain; 

(2) embolism, thrombosis, and destruc- 
tion of the blood-elements; (3) pyemic 


infection through the burned surface; 
(4) poisons formed by the action of heat 
on the tissues, or autointoxication from 
deficient excretion by the skin. By ex- 
perimenting upon dogs and rabbits it is 
personally claimed that the intoxication 
theory is the correct one. 

The attempt of nature to restore a cov- 
ering for these denuded tissues often re- 
sults unwisely. Vicious scars, adhesions 
of contiguous parts (causing webbed fin- 
gers, the arm being attaolied to the side 
by granulations), and deformities may be 
encountered. Calcareous degeneration or 
even epithelioma nia^^ attack the scars. 
Pressure upon the terminals of the nerves 
may either cause neuralgia or spasm of 
the glottis, which may demand surgical 
interference for its removal. Finally, 
keloidal tumors may be observed as a 
consequence of vicious scarring. All of 
the scar may not be affected with keloid, 
as, for instance, one end may show the 
prolongations, while the other resembles 
ordinary cicatrices. The contractions of 
the skin after scarring may produce great 
deformity and the hand may be drawn 
backward upon the arm or talit)es cal- 
caneus may result or (Uher disfigurations 
too numerous to mention may be shown. 
Exposure of joints has taken place by 
ankylosis. Bones have been fractured 
from loss of substance (cooking of the 
muscles). 

DIAGNOSIS. — Ordinarily the recog- 
nition of burns is not a difficult task, al- 
though the differentiation of the varieties, 
especially of the second and third degrees, 
may demand careful examination. Burn- 
ing flesh with destruction of its particles, 
exposure of the underlying tissues (mus- 
cles, bones, etc.), will be a train of symp- 
toms not to be controverted. The dif- 
ference between burns and scalds often 
may occasion difficulty, but the fact of 
the greater and deeper destruction of the 
former with the more superficial charac- 
ter af the latter will generally be suf- 
ficient. The loss of hair follows the for- 
mer because of this deep destruction of 
the hair-follicle and papilla. 

MEDICOLSGAL ASPECTS OP 
BURNS.— In cases where the persons 
have been alive when they were exposed 
to the fire, soot is found in the ramifica- 
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tions of the trachea and bronchi. If the 
red blood-corpuscles arc found disinte- 
grated and dishgured throughout, then 
this is a further sign of a person having 
been burnt while alive. 

The presence of carbon monoxide in 
the blood is an almost positive proof that 
the person during life was not exposed to 
the influence of fire. 

PROGNOSIS. — The termination of this 
class of injuries is of serious import, 

especially when medicolegal questions 
arise. This should be determined by the 
several factors which arise in each case. 
Consideration must be given to indi- 
Yi<luality <»f the sufferer, b(^th his age and 
constitutional acquirements; the extent of 
the burn, both as to surface and depth in- 
volved; the location qf the injury, and the 
nature of the exciting medium. The ef- 
fects iqxm strong, robust subjects arc 
not so marked as upon those of weaker 
constitutions, and while the same degree 
or extent of burn will soon bo recovered 
fr<»m by the former, the m<«st dire results 
may follow in the latter persons. Thus it 
may be noticed that burns among ma- 
chiiiisis, glass-blowers, plumbers, and 
fijundrymen will not be so serious as 
w<»uld the same degree or extent among 
clerks or those engaged in gentlemanly 
pu^'snits. C<dored persons suffer less sc- 
verel}' than do the white. Females, on 
acc(Mint of mi»rc delicate systcm;^, arc less 
able t(» resist shock than are the males. 
Middle life is not so severely affected as 
are children or aged people. Some per- 
sons may be able to resist the shock only 
to be carried off by the complications that 
arise. 

Surface involvement seems to exert a 
greater depression or fatality than does 
depth of tissue. A burn, even of the first 
degree, which c»ccupics an extended area 
and those of the second may terminate 
fatally if one-fourth or one-third of the 
superficial parts are involved; a fatal i.s- 
sue may also occur in burn.s occupying 
one-half of the body surface. A burn of 
the second degree which occupies only a 
limited extent of surface, but which de- 
stroys the epidermis entire, may end in 
recovery, while those of the third may, 
through their deep involvement, produce 
complications with which wc are unable 


to combat. Burns occupying the abdo- 
men give the highest mortality, while 
those of the thorax are only second to a 
.slightly minor extent; but those of the 
head, neck, and limbs prove fatal in 
many instances. Of twenty-six case.s seen 
by Sajous after a boiler explosion on the 
Lake of Geneva, in 1892, twenty-two died 
within a few hours after the accident, al- 
though, with few exceptions, the scalds, 
though involving the greater part of the 
body, did not reach beyond the epidermic 
layer, excepting over the face and hands. 

The length of time required for the 
partial or complete reparation of the sur- 
face may be an important question in 
medicolegal cases. This can only be gov- 
erned by the type of injury, the length of 
contact of the exciting agent, the nature 
of the affected person, and the general 
aspects of the case in question. 

TREATMENT.— Constitutional. — The 
constitutional treatment is to be directed 
toward the relief of pain, the restoration 
of the depressed vitality at the time 
of accident, — i.e., sustaining the system 
throughout the entire restorative process. 
I’ain is best relieved by opium, or its al- 
kaloid, morphine (preferably by hypoder- 
mic injection), because these agents have 
little, if any, depressing action upon the 
cardiac functions. The dose required will 
be much greater than ordinarily used, be- 
cause of the sudden character and great 
amount of depressiem in these injuries. 

Vitality must be restored as quickly as 
possible, and the use of ammonia (prefer- 
ably carbonate), strychnine, and caffeine 
(because of their stimulating effect upon 
the cardiac muscle); hot drinks, such as 
milk and tea; alcohol in the form of 
whi.sky or brandy, and the production of 
local or generalized sweating. A most 
desirable plan of restoring heat is by 
using hot-water bottles placed at regular 
points so as to diffuse its effects. Other 
means, as, for instance, covering the body 
with a sheet and conveying heat through 
a pipe or by placing heated bricks beneath 
this covering. To keep the sufferer fairly 
comfortable during the local treatment 
stimulation must be kept up, care being 
taken not to produce overactivity and thus 
allow reaction to prove as deleterious as 
the effect of the burn. 
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The functions of the body mu.st be 
regulated, the bowels being kept free or 
confined, according to the conditions pres- 
ent; the acti<jn of the kidneys should be 
watched. In some cases it may be wise 
t.o anesthetize the patient during the first 
few hours immediately following the burn, 
and especially during the first dressings 
of aggravated cases. 

Local. — The. local treatment is to he 
directed tc»ward the limitation of the re- 
sulting infiammation, the prevention of 
septic infection, assisting the normal 
elimination of the eschar, the develop- 
ment of granulations, and limitation of 
the deformity. 

Jn burns of the first degree little or 
no treatment may be demanded. In the 
tiKire aggravatetl cases of this type the 
application of home measures, such as 
sodium bicarbonate, the white of egg and 
sweet oil (equal parts), lead-water and 
laudanum, and the variou.s hot or cold 
means generally at the disposal of 
housewives. 

Burn.s of the second and third degrees 
must be more strenuously treated, it is 
often a difficult problem to know wdiich 
is the more soothing application to he 
advised and from which we may get the 
better result. Jn one case hot applica- 
tions, in another cold; in some wet, and in 
others dry measures arc to be given. 
The vesicle.**, if numerous, should l)e un- 
touched; but if only a few, they are best 
evacuated. 

Prof. S, D. Gross was wont, in many 
mild and severe cases, to use ordinary 
white-lead paint; this is a remarkably ef- 
ficacious measure. Mere painting of the 
burn, as if it were an article oi furniture, 
etc., causes immediate ces.sation of the pain. 

The use of carbolized petrolatum (3 to 
6 per cent.), watery solutions of carbolic 
acid (4 per cent.), bismuth subnitrate 
(yz to 1 dram — 2 to 4 Gni. — tij 1 ounce— 
30 Gm. — of ointment of zinc oxide or 
petrolatum), boric acid (either in watery 
saturated solutions or ointments of cither 
zinc oxide or petrolatum in strengths 
varying from 6 to 25 per cent,), sodium 
bicarbonate in almost full .strength (in 
ointment or watery s<dutions), and starch 
in varying proportions will usually be 
found very efficacious. 


Turpentine, where granulations are slug-- 
gish, will give excellent results used 
either in full or diluted strength, giving 
care not to produce too much stimulation. 

When there are large vesicles, these are 
opened on the .second or third day. It is 
best to keep the turpentine off the healthy 
skin if pos.sible to avoid local irritation. 

Surgery of thi.-!* day has placed many 
excellent anti.scptics at our disposal, and 
there i.s no better application than mer- 
cury bichloride in the proportion of 1 to 
KHK) parts of water and kept in constant 
contact, the dressings being made without 
removing the former cloths. 

Ichthyol in watery solutions (1 to 8, 
or stronger, or in glycerin, .similar 
strength), nr even in from 12 to 36 per 
cent, ointmc'iit with zinc oxide or petrola- 
tum and the iodine derivatives, such as 
iodol, aristol, europhen (given preferalily 
in ointment 3 to 6 per cent, with petrola- 
tum or lard) are reliable measures. 

Thiol has been found useful ff*r all de- 
grees of burn; it allays pain very rapidly 
and arre.sts cutaneous bypereinia, in this 
manner temling to prevent ulceration and 
scarring. 

Aristol is anotber valuable agent in 
burns of the second and third degrees, 
and has been found strikingly effective 
where other remedies have failed. 

It may be used in the form of powder 
or mixed with oil or petrolatum. The 
application of aristol powder directly to 
the wound at the beginning hinders the 
dre.ssing from soaking up tlie secretion; 
’’w'hen the latter has diminished, however, 
aristol may he applied either alone or in 
a 10 per cent, ointment with olive oil, 
petrolatum, and lanolin. 

Many authoritative surgeons have lauded 
picric acid used in saturated solutions 
with water (increasing the solubility by*;', 
means of the addition of 1 ounce — 30 
C.C.— of alcohol, as the acid is soluble to 
the extent of only 2 drams — 8 Gm. — to 
the quart — liter— of water). Jt is par- 
ticularly useful for the relief of pain 
and it greatly assists the formation of 
granulations. 

The combination of picric and citric 
acidly which Esbach devised for the de- 
tection of alhumtii, i,s more effective than 
the picric acid alone^ iHi burns of the sec- 
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ond degree. Etbach’s solution consists of 
30 parts of picric acid, 20 of citric acid, 
and 1000 of water. The bulla? and vesi- 
cles should be opened with a clean blade 
and the fluid applied freely. Repeated ap- 
plication of tincture of ferric chloride is 
another useful form of treatment. Cal- 
cined magnesia, in a paste made with 
water, is serviceable in burns of the first 
and second degrees. Iodoform, as an 
analgesic and antiseptic, may be left in 
situ for some time. Potassium nitrate 
solution is useful, chiefly as refrigerant. 

The paraffin treatment of severe f»urns 
constitutes a distinct advance over the pro- 
cedures previously in general use. Be- 
sides forming a painless dressing, which 
is easy of application and removal, and 
does not favor infection, it results in more 
rapid healing, aiul leaves a smooth, soft, 
pliable scar, with little or no tendency to 
contracture and deformity. Either am- 
brine or one of the numerous substitutes 
for it may be used. The burn is first 
washed with sterile water, saline solution, 
or boric acid solution; it may he sprayed 
with a 3 to .S per cent, solution of dichlo- 
raminc-T, followed, if necessary, by liquid 
petrolatum to allay pain. It is then dried 
with sterile gauze or an electric dryer, and 
the paraffin preparation applied with a 
broad camel’s hair brush or special spray 
apparatus. Shore recommends the follow- 


ing mixture: — 

ll'hitc 7Jasrl{ue 15 ounces. 

Liquid ffetrolatum 2 ounces. 

Oil of eucalyptus 1 ounce. 

Paraffin (melt. pt. 42.7° C.) . . 16 ounces. 
White wax, 

Pix burgundica, of each Vj ounce. 


For the first few days, 1 dram each of 
thymol, iodide and menthol are added to 
^lay infection and pain; later, 54 to 1 per 
cent, of scarlet red, and when epithelializa- 
tion is nearly complete, bismuth subgal- 
latc, 1 to 10. A thin layer of cotton is 
placed over the first layer of paraffin, a 
second paraffin coating applied, and the 
dressing completed with cotton and band- 
age. Redressing is done daily at first, 
later on alternate days. 

The lethal tendency of burns is best 
met by removing the necrosed tissues and 
iiifitsion of saline solution, repeated daily. 


Granulations may often be assisted by 
powders of acetanilide in full strength, or 
with equal parts of boric acid, dusted over 
the area, or by means of iodol, europhen 
or aristol (3 to 12 per cent.) with powdered 
starch or in ointment. Scarlet red in 10 
per cent, .solution may also be used. 

Limitation of deformity is often a seri- 
ous problem though in some measure ob- 
viated by paraffin treatment. Splints may 
be utilized and they should be kept applied, 
for some time after the parts have healed 
because of the inherent tendency to the 
contraction for long period.s, even years, 
after an apparent cure. Bandages are to 
he kept continuously applied to prevent 
contiguous surfaces from becoming ag- 
glutinated. Massage must be advised at 
the very earliest moment so as to restore 
the pliability of the part and prevent anky- 
losis when a joint is involved. Even with 
all the measures that we can adopt the 
lo.ss of skin-tissue m.ay Fc so extensive 
that skin-grafting will be the only means 
with which we can hope to restore the 
integrity of the part. The relief of cica- 
trices or contractions, ankylosis, or pres- 
sure upon the nerve-filaments sometimes 
requires the most energetic surgical in- 
terference. 

TREATMENT OF ELECTRICAL 
BURNS. — Elder advises that the part sub- 
jected to the burn be immersed and kept in 
a warm carbolic-lotion bath, 1 per cent., 
taking precautions against the possibility 
of the occurrence of secondary hemor- 
rhage. If secondary hemorrhage occur, or 
when a definite line of demarcation has 
formed, the necrosed tissue must he re- 
moved. In many cases amputation is 
necessary, but the .skin-flaps should not be 
closed, because large masses of muscle are 
sure to slough away subsequently. The 
wound should he allowed to granulate, 
and subsequently be skin-grafted. Imme- 
diately after the burn hypodermic injec- 
tions of morphine (% grain — 0.01 Gm.) 
and strychnine grain — 0.(K'2 Gm.) may 

be given alternately. To lessen the offen- 
sive odor the 1 per cent, carbolic lotion 
may be replaced by a bath of 1 in 10,000 
mercury bichloride. In addition, mor- 
phine, phenacetin, caffeine, chloral hydrate, 
and potasaium bromide may be adminis- 
tered together. 
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Immobilization of the part and protec- 
tion with sterile gauze are necessary, 
and, if the burn is extensive, skin-grafting, 

SCAR-TISSUE DEFORMITIES. 

Scars, even when adherent to bones, pain- 
ful thickenings following injuries or burns, 
or of the tendons, arc favorably influenced 
by X-rays, (iracc (Am. Jour, of Klcctr. 
and Radiol., Get., uses a filter of 

1 mm. of aluminium for the superficial 
cases and of 2 mm. for the deeper. The 
Palzsche method, a salve composed of 
pepsin, hydrochloric acid, and phenic acid, 
each 1 per cent., nibbed into the scar twice 
daily, is also efFectivc according to Schues- 
slerfMiiench. med. Woch., Ixviii, 72, 1921). 
Moist compresses are applied at night. 

C., W. and S. 

SODIUM. — Sodium, or natrium, is 
a light, soft, ductile, malleable metal, 
of silver-white luster when freshly cut, 
and of dull-gray color when oxidized 
by air. Like potassium, it has a strong 
affinity for oxygen, and must Xk kept 
immersed in a li(iuid free from oxy- 
gen; such as benzene or naphtha. 
Thrown ujjon w'ater, it burns with a 
bright yellow flame, uniting with the 
oxygen of some of the water and 
forming in the remainder a solution of 
sodium hydroxide. 'I'lie pure metal is 
not used in medicine, but yields a 
larger number of official compounds 
than any other element. 

Upon a therapeutic ha.sis, the fol- 
lowing classification of some of the 
sodium compounds may he made: — 

Caustics: Soda, and soda with lime 
(unofficial). 

Purgative.s: Sodium phosphate, sodium 
sulphate, and potassium and sodium tar- 
trate. 

Systemic .intacids: Sodium acetate, so- 
dium bicarbonate, monohydrated sodium 
carbonate, sodium citrate, and potassium 
and sodium tartrate. 

Diuretics: Sodium acetate, sodium ben- 
zoate, sodium bicarbonate, monohydrated 
sodium carbonate, sodium citrate, and 
potassium and sodium tartrate. 


Febrifuges: Sodium acetate, sodium, 
benzoate, sodium citrate, and sodium 
salicylate. 

Antiseptics: Sodium benzoate, sodium 
borate, sodium chlorate, sodium hypo- 
chlorite, sodium phenolsulphonate, and 
sodium salicylate. 

PREPARATIONS AND DOSES. 

— The official prei)aratiQns of sodium 
are: — 

Sodii hydroxidum, U. S. P. (sodium 
hydroxide or hydrate; caustic soda), 
rapidly delicjuescent, and acquiring a 
coating of sodium carlnuiate; soluble 
in 1 part of water and freely in alcohol. 

Liquor sodii hydroxidi, U. S. P. 

( solution of sodium hydroxide ) , of 
alxmt 5 per cent, strength. IXxsc, 10 
to 30 minims (0/) to 2 c.c.). 

Liquor sodw chlorinata:, U. S. P. 
(solution of chlorinated soda; Lahar- 
raque’s solution), an aqueous solution 
of several chlorine com|K>unds of so- 
dium, containing at least 2.4 per cent, 
by weight of available chlorine. Dose, 
10 to 30 minims (0.() to 2 c.c.). 

Sodii acetas, IJ. S. P. (sodium 
acetate), soluble in 1 part of water 
and in 23 parts of alcohol. Dose, 10 
to 30 grains (().(> to 2 (nn.). 

Sodii arscims, U. S. P. (scxliiim ar- 
senate). Dose, grain (O.OCXS Gm.). 
(See Arsenic.) 

Sodii arsr/ias exsicratus, U. S. P. 
(dried sodium arsenate). Do.se, 
grain (0.003 Gm.). (See Ar.senic.) 

Liquor sodii arsenatis, U. S. P. 
(solution of sodium arsenate). Dose,"^ 
3 minims (0.2 c.c.). (See Arsenic.) 

Sodii bensoas, U. S. P. (sodium 
benzoate), soluble in 1.6 parts of 
water and in 43 parts of alcohol. Dose, 
10 to 20 grains (0.6 to 1.3 Gm.). (See 
IIenzoic Acid.) 

Sodii bicarhonas, U. S. P. (sodium 
bicarbonate, acid sodium carbonate, 
baking soda), soluble in 12 parts of 
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water, insoluble in alcohol; converted 
into sodium carbonate on boiling its 
solution. Dose, 10 to 60 grains (0.6 
to 4 Gm.). 

Sodium bicarbonate should only be 
given in small doses (12 to 15 grains 
— 0.75 to 1 (im.) several times daily. 
The acidity is thus diminished suffi- 
ciently to reduce the pain, yet an 
increased flow of acid is not stimu- 
lated. It has been proven that 15 to 
45 grains (1 to 3 Gm.) given before, 
during, or after a test-meal will favor 
llie passage of the food from the 
stomacli into the intestines, while 
larger doses may cause a spa.sm. 
Even if the drug is given for a long 
time in the doses menti,oned, cachexia 
will not set in. The fear that over- 
loading of the blood with sodium 
may lead to increased production of 
hydrochloric acid is very remote. E. 
Billet (J’rogres rned., 3, 1911). 

Trochisci sodii bkarhonatis, U. S. V, 
(troches or lozenges of sodium bicar- 
bonate), each containing 3 grains (0.2 
(ini.) of tile bicarbonate and % grain 
(0.01 (.Jm.) of nutmeg. 

Mist uni rhei romposita, X. F. (mix- 
ture of rhtibarb and .soda). Dose, 2 
Iluidrams (8c.c. ). (See ) 

Sodii bisulpliis, U. S. F. VI 11 
(sodium bisulphite; acid so<lium sul- 
pliite; leucogen), unpleasant in taste, 
gradually oxidized to sulphate on ex- 
posure to air, soluble iti 3.5 parts of 
water and in 70 parts of alcohol. 
Dose, 7 3^ grains (0.5 (iin.). 

Sodii boras, U. S. P. (sodium borate; 
borax), soluble in 20.4 parts of cold 
water, in 0.5 part of boiling water, and 
in 1 part of glycerin, with which it 
reacts to form boroglyceride, with evo- 
lution of gas; insoluble in alcohol. 
Dose, yyj grains (0.5 Gm.). (See 
Boric Ac id.) 

Sodii bromidum, U. S. T\ (sodium 
bromide). Dose. 10 to (>0 grains (0.6 
to 4 Gm.). (See Bromine.) 

&--12 


Sodii carbonas monohydratus, U. S. P. 
( monohy drated sodium carbonate ) , 
containing only one molecule of water 
of crystallization, and therefore nearly 
twice as strong as the ordinary sodium 
carbonate ; soluble in 2.9 parts of water 
and in 8 parts of glycerin, insoluble in 
alcohol. Dose, 4 grains (0.25 Gm.). 

Sodii cyamdum, U. S. P. (sodium 
cyanide), deliquescent and smelling of 
hydrocyanic acid ; freely soluble. 

Sodii giycerophosphas, U. S. P. 
(sodium glycerophosphate), saline in 
taste; freely soluble. Dose, 4 grains 
(0.25 Gm.)’. 

Sodii chloridum, U. S. P. (sodium 
chloride; salt), at least 99 per cent, 
pure, .soluble in 2.8 parts of water, 
almost insoluble in alcohol. Dose, as 
emetic, 4 drams (1(> Cini.). 

Sodii ciiras, U. S. P. (sodium ci- 
trate), with a cooling, .saline taste; 
soluble in 1.1 parts of water, slightly 
soluble in alcohol. Do.se, 10 to 60 
grains (0.6 to 4 Gin.). 

Sodii hypophosphis, U. S. I^. (so- 
dium hypophosi)hiie), very deliques- 
cent, soluble in 1 part of water and 
in 25 parts of alcohol. Dose, 5 to 30 
grain.s (0.3 to 2 (.Tin.). (See Phos- 
I'liOKJc: A cm) 

Syrupits hypophosphitum, U. S. P. 
(.syrup of hypophosphites ) . Dose, I 
to 2 fluidrams (4 to 8 c.c.). (See 
Piujsi'jioRic Acid.) 

Sodii indigotindisulphonas, U. S. P. 
(indigo carmine), a blue powder or 
purple paste ; sparingly soluble in 
water, yielding a dark blue solution. 

Sodii iodidum, U. S. P. (sodium 
iodide). Dose, 5 to 60 (0.3 to 4 Gm.). 
(See Iodine.) 

Sodii nitras, U. S. P. VIII (sodium 
nitrate; Chili saltpeter; cubic niter), 
with a cooling, saline, slightly bittei 
taste; soluble in i.l parts of water and 
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in about 100 parts of alcohol. Dose, 
5 to 15 grains (0.3 to 1 Gm.). 

Sodii niiris, U. S. P. (sodium ni- 
trite). Dose, 1 grain (0.06 Gm.). 
(See Nitrites.) 

Sodii phenol suiphonas, U. S. P. (so- 
dium phenol sulphonate or suljihocar- 
bolate), with a cooling, saline, bitter 
taste ; soluble in 4.8 parts of water and 
in about 130 parts of alcohol. Dose, 
4 grains (0.25 Gm.). 

Sodii phosplias, U. S. P. (sodium 
phosphate; disodium hydrogen ortho- 
phosphate), efflorescent in the air; 
soluble in 5.5 parts of water, insoluble 
in alcohol ; an aqueous solution, is 
slightly alkaline to litmus. Dose, 30 
grains to 4 drams (2 to 15 Gm.). (See 
i^HosnioRTc Acid.) 

Sodii phosphas cffervcscetis, U. S. P. 
(effervescent sodium phosphate), con- 
taining 20 per cent, of exsiccated so- 
dium phosphate, together with sodium 
bicarbonate, tartaric acid, and citric 
acid. l>ose, 2 t(:» 8 drams (8 to 30 
Gm.). (See I^hosphork: Acid.) 

SodU phosphas cxsiccatuSf U. S. P. 
(dried sodium phosphate). Dose, 15 
grains to 2 drams (1 to 8 Gm.). (Sec 
Phosphoric Acid.) 

Sodii perboras, U. S. P. (sodium 
perborate) ; gives off 9 per cent, of 
oxygen in warm or moist air; white 
crystalline granules or powder; soluble 
in water. Dose, grain (0.06 Gm.), 

Liquor sodii phosphatis compositus, 
U. S. P. (compound solution of sodium 
phosphate), a 100 per cent, solution of 
sodium (citro) phosphate, containing 
also 4 per cent, of sodium nitrate. 
Dose, to 4 fluidranis (2 to 16 c.c.). 

Sodii saiicylas, U. S. P. (sodium 
salicylate). Dose, 15 grains. (See, 
Salicylic: Acid.)" * 

Sodii sulphas, U. S. P. (sodium »ub 
phate; glauber salt), rapidly efflores- 


cent in the air; soluble in 2.8 parts 
of water and in glycerin, insoluble in 
alcohol. Dose, 1 to 8 drams (4 to 32 
Gm.). 

Sodii sidphis exsicratus, U. S. P. 
(sodium sul])hite), with saline, sulphur- 
ous taste; soluble in 2 parts of water, 
sparingly soluble in alcohol. Dose, 15 
grains (1 Gm.). 

Sodii tliwsulphas, U. S. P. (sodium 
thiosulphate or hyiiosulphite), with a 
cooling, afterward hitter, taste; solu- 
ble in about 0.35 part of water, 
slightly soluble in oil of turi)entine, 
insoluble in alcohol; the aqueous solu- 
tion is rapidly decomposed by l)oiling. 
Dose, 5 to 20 grains (0.3 to 1.25 Gm.). 

Potassii ct sodii tartras, LI. S. P. 
(Rochelle .salt). Dose, 1 to 8 drams 
(4 to 30 Gm.). (See Potassium.) 

Among the sodium preparations 
recognized in the National Formulary 
are the following: — 

Soda cum calce, N. F. (soda with 
lime; London paste), a paste consist- 
ing of sodium hydroxide and imslaked 
lime in ecjual parts, employed as esclia- 
rotic. 

Liquor antisepticus alkalinus, N. 1’'. 
(alkaline antiseptic solution, contain- 
ing, among other substances, sodium 
borate, sodium benzoate, and oil of 
gaultheria. (See Salicylic Acid.) 

Liquor sodii arsenatis, I’carson, N.F. 
(Pearson’s solution). (See Ar.senic.) 

Liquor hypophosphitum, N. F. (solu- 
tion of hypophosphites ) . Dose, 1 
fluidram (4 c.c.). To replace the offi- 
cial syrup of hypophosphites when 
sugar is to be avoided. 

Liquor hypophosphitum compositus, 

N. F. (compound solution of hypo- 
phosphites). Dose, 1 fluidram (4 c.c.). 

Liquor sodii horatis compositus, N.F. 
(Dobell’s .solution)^ containing phenol, 

O. 3 per cent.; sodium borate and bi- 
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carbonate, of each, 1.5 per cent., and 
glycerin, 3.5 per cent., in sterile water. 

Liquor sodii carhohtus, N. F. Ill 
(carbolated soda solution), consisting 
of phenol, 50 per cent, in water, to- 
gether with socliuin hydroxide, 3.5 per 
cent. 

Liquor sodii citratis, N. F. (solution 
of sodium citrate; ])otio Kivcri), made 
from citric acid, 2 per cent., and so- 
dium bicarbonate, 2.5 per cent., in 
water. Dose, 2 tluidranis (8 c.c.). 

Liquor sodii dtrotartratis cffcr^'cs- 
cons, N. b\ (tartrocitric lemonade). 
Dose, 12 niiidounces (360 c.c.). 

Liquor sodii olcatis, N. 1". Ill (solu- 
tion of soaj)). 

Elixir sodii bromidi, N. F. (elixir of 
sodium bromide). Dose. 2 duidrams 
(8 c.c. ), containing 20 grains ( 1.3 ( jni. ) 
of the bromide. 

Elixir sodii hy^fpliosl^ Intis, N. 
(elixir of sodium hypophosphite ) . 
Dose, 1 Iluidram (4c.c. ). 

Elixir sodii salicylatis, S. F. (elixir 
of sodium salicylate), l.^ose, 1 tluidram 
(4 C.C.). (See Salicylic Acid.) 

Sy rufous bromidorum, N. F. (syrup 
of the bromides). Dose, 1 fluidram (4 

C.C.). 

Syrupus calcii cf sodii hypophos- 
phitum, N. I', (syrup of calcium and 
sodium hypophosphiles). Dose, 1 flui- 
dram (4 C.C.). 

Syrupus sodii Itypophospliifis, N. F. 
(.syrup of sodium hypophosphite). 
Dose, 1 duidrani (4 c.c.). 

Liquor sodco et menthev, N. F. (soda 
mint solution), consisting of aromatic 
spirit of ammonia, 1 part; sodium bi- 
carbonate, 5 parts, in spearmint-water, 
enough to make 100 parts. Dose, 2 
fiuidrams (8 c.c.). 

Syrupus Itypophosphitum composi* 
tus, N. F, (compound syrup of hypo- 
phosphites), containing hypophosphite, 
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quinine, and strychnine. Dose, 2 
fiuidrams (8 c.c.). 

Sodii borohenzoas, N. F. (sodium 
borobenzoate), a mixture of sodium 
borate, 3 parts, with sodium benzoate, 
4 parts. Dose, 10 to v30 grains (0.6 to 
2 GiiL). 

Sal Carolinum factitium, N. F. (ar- 
tificial Carlsbad salt), an amorphous 
powder consisting of sodium sulphate, 
(dried), 18 jiarts; sodium bicarbonate, 
36 parts; sodium chloride, 18 parts, 
and potassium sulphate, 28 j^arts. To 
be dissolved in 2(X) parts of water. 
Dose, 6 tluidoLinccs (200 c. c.), repre- 
.senting an eijual volume of Carlsbad 
w'ater (Sprudel). If the crystalline 
preparation of tlie same nature be used, 
1.7.S parts of the salt arc to be dis- 
solved in 2U0 parts of water. 

Sal Kisshujense factitium, N. F. 
(artificial Kissingen salt ), consisting of 
sodium chloride, 3.^7 parts ; sodium 
bicarbonate, 107 parts; magnesium sul- 
phate (anhydrous), 12 parts, and 
potassium chloride, 17 parts. One and 
a half parts of the salt are to be dis- 
solved in 200 parts of water. Dose, 
6 fluidounccs, representing an equal 
volume of Kissingen water (Rakoezy ). 

Sal ricliyanum factitium, N. F. (ar- 
tificial X'ichy salt), composed of so- 
dium bicarbonate, 846 parts; sodium 
chloride, 77 parts, and magnesium sul- 
phate (anhydrous) 80 parts, and po- 
tassium carbonate, 38 parts. To be 
dissolved in 2(X) j)arts of water. Dose, 
6 fluidounces (200 c.c.), representing 
an equal volume of Vichy water 
(Grande Grille spring). 

Pulvis salis Ctxrolini factitii effer- 
vescens, N. F. (effervescent artificial 
Carlsbad salt). Dose, 90 grains (6 
Gm.) in 6 ounce.s (200 c.c.) of water. 

Pultns salts Kissingensm factitii <?/- 
fervescens, N. F. (effervescent artifi- 



180 


SODIUM (SAJOUS). 


cial Kissingen salt). Dose, 80 grains 
(5.5 Gm.) in 6 fluidounces (200 c.c.) 
of water. 

Pulvis salts Vichyani factitii effer^ 
vcscens, N. F. (effervescent artificial 
Vichy salt). Dose, 57 grains (3.75 
Gm.) in 6 fluidounces (200 c.c.) of 
water. 

Puhris salts Vichyani factitii effer- 
vcscens cum lithio, N. F. (effervescent 
artificial Vichy salt with lithium). 
Dose, 90 grains (6 Gm.), representing 
14 grains (1 Gm.) of artificial Vichy 
salt and 5 grains (0.3 Gm.) of lithium 
citrate. 

PHYSIOLOGICAL ACTION. - 

Sodium as an element or ion exerts in 
moderate amounts, different from po- 
tassium, little or no effect upon the 
tissues of higher animals. That the 
sodium ion may exert a deleterious ac- 
tion on some animal cells is shown, 
however, by the observation that some 
ova and fish ordinarily inhabiting sea- 
water survive longer when placed in 
distilled water than when placed in a 
solution of sodium chloride isotonic 
with sea- water. More concentrated 
solutions of sodium chloride, in addi- 
tion to a possible ionic poisonous ef- 
fect of the kind just described prcKliice 
the effects characteristic of “salt ac- 
tion“ in general, viz., withdrawal of 
water from cells, with corresponding 
shrinkage of the latter and, where the 
occasion presents, effects due to irrita- 
tion, such as vomiting in the case of 
the stomach. 

According to the experiments of 
Miinch, exhibition for a few days of 
large quantities of sodium chloride in 
man causes at first a slight decrease 
in excretion (especially renal), with a 
corresponding gain of body weight; 
after a time, however, the excretions 
increase and the weight decreases. 


Small amounts of salt have been found 
at times to lessen the acidity of the 
gastric juice, but the greater palatabil- 
ity of food seasoned with salt may 
counteract this by augmenting the re- 
flex gastric secretion. The salivary 
flow is increased by salt, partly through 
reflex action and partly because some 
of it i.s excreted by the salivary glands. 

Absorption of ingested hypotonic 
.solutions of salt takes place chiefly 
from the intestine, and resiiltsi in a 
diluted condition of the blood — hydre- 
mia — which induces diuresis. The flow 
of urine is increased more by direct 
saline infusion into the blood than by 
saline solution (or water) absorbed 
from the stomach and bowel. ll)per- 
tonic salt solution injected into the 
blood causes marked diuresis througb 
absorption of water from the body tis- 
sues, but hypertonic, salt solution in- 
gested causes little or no diuresis, as 
the salt is only slowly absorbed from 
it, and though tending, for a time, to 
increase the total hulk of the blcK)d, 
does not render it hydremic. 

Sodium hydroxide (caustic stxla), 
like potassium hydroxide and calcium 
oxide, is a strong caustic, destroying 
tissue by abstraction of water, dis.soln- 
tion of albumin, and saponification of 
fats. Similar effects are produced by 
liquor sodii hydroxidi and by soda cum 
calce (N. F.). 

Sodium hypochlorite, official in the 
liquor sodae chlorinatse or Labarraque’.s 
solution, gives off chlorine and pos- 
sesses the antiseptic, deodorant, and 
bleaching properties of the latter. It 
is decidedly irritating to the tissues, 
but this property may be reduced, 
seemingly without loss of antiseptic 
^K>wer, by the addition of sufficient 
lioric acid to neutralize the free alkali 
in the preparation. 



SODIUM (SAJOUS). 


18J 


Sodium acetate, like other salts of 
alkalies with the vegetable acids, is 
rapidly absorbed and oxidized in the 
system to form sodium carbonate, 
which increases the alkalinity of the 
blood and urine, and causes diuresis. 
Over direct ingestion of alkaline car- 
bonates or bicarlx)nates, sodium acetate 
and similar salts have the advantage 
of not neutralizing the gastric juice. 

Sodium bicarbomic, applied in solu- 
tion to mucous membranes, exerts a 
soothing effect, and tends to dissolve 
thick mucus. It is mildly alkaline, but 
the alkalinity of its solutions increases 
on standing, because of the loss of 
carbon dioxide. Applied in dilute solu- 
tion to isolated contractile organs, in- 
cluding vessel-walls and ciliated ej>i- 
thcliuni, it causes for a time, like other 
dilute alkalies, increased activity and 
tonicity, and in certain protozoa an 
increased resistance to asphyxia from 
oxygen exclusion ; later, the augmented 
activity is reidaccd by depression. 

Experiments in dogs have shown 
that the alkaline carbonates, adminis- 
tered internally, do not inlluence the 
rate of gastric secretion. I^iey tend, 
however, to increase gastric motility 
by virtue of the carlxm dioxide liber- 
ated through reaction with the hydro- 
chloric acid of the ga.stric juice, and 
may also in themselves, by inducing 
slight local irritation, exert a mild 
carminative effect, relieving gaseous 
distention and the consequent jmin. 
iMve grains (0.3 Gm.) of sodium bi- 
carlK>nate, if completely utilized in the 
destruction of the gastric acid, are 
capable of neutralizing alxmt 
ounces of gastric juice of 0.3 per cent, 
strength. Where the stomach contains 
no acid, as in the resting period be- 
tween the digestion of successive meals, 
sodium bicarbonate simply dissolves the 


gastric mucus and is absorbed un- 
changed. Neutralization of the gastric 
acid has been held to reduce pancreatic 
secretion, the normal stimulus to the 
pancreas resulting from the entrance 
of acid into the duodenum having been 
partly or completely removed. In gas- 
tric hyperacidity, however, it may, 
nevertheless, be beneficial by allaying 
excessive irritation by the gastric acid 
in the diKxlenum, thereby relieving 
catarrh of the latter. Stadelmann and 
others have shown that alkalies exert 
no direct influence on the secretion or 
reaction of the bile, in spite of former 
views to the contrary. According to 
some, sodium bicarbonate exerts a mild 
laxative effect. Once absorbed into the 
blcK>d, sodium bicarbonate increases the 
alkalinity of the latter, though its rai)id 
excretion renders it difficult to obtain 
a lasting result in this respect. The 
acidity of the urine is reduced and its 
total output increased ; where enough 
has been given to render the urine 
alkaline, sodium bicarbonate may be 
found in it unchanged. 

Sodium bicarbonate always stimu- 
lates the gastric secfetions. In hy- 
pcrchlorhydria it should be given in 
large doses some time after meals, 
so that the food can leave the stom- 
ach before the excessive acidil 3 ' of 
the chyme has been restored. The 
drug has a remarkable soothing ac- 
tion on the tardy pain of digestion, 
even in secretory insufficiency. In 
hypochlorhydria the best results are 
obtained with an interval of two 
hours before the meal for a dose of 
0.5 Gm, (7.5 grains); three hours for 
twice this dose, and four hours for 
a dose of 5 Gm. (75 grains). Very 
small doses can be given even wdth 
the meals. The drug renders the 
stomach content alkaline, and under 
the stimulation of this the secretions 
gradually pour out to neutralize the 
alkalinity, and normal acidity is thus 
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in time regained or even surpassed. 
Linossier (Bull, de TAcad. de Med., 
Apr. 14, 1908). 

Sodium carbonate, official as the 
inonohydratecl salt, is more strongly 
alkaline than the bicarbonate, though 
far less corrosive than sodium hydrox- 
ide, and causing manifest injury to 
the .skin only after very protracted con- 
tact. The effects of ingested sodium 
carbonate are the same as those of the 
bicarbonate, though the salt is more 
irritating than the bicarbonate. Inves- 
tigations have shown that alkalies 
exert little or no effect on the total 
output of nitrogenous wastes, though 
the ammonia of the urine is often di- 
minished and the urea correspt)hdingly 
augmented, especially in individuals 
with an excess of acid in the tissues, 
the alkalies neutralizing acid which 
would otherwise excite the production 
of ammonia in the system. No definite 
change in uric acid melalx>lism from 
alkaline medication has been detected. 
Rabbits treated with alkalies exhibit 
greater resisting power to anthrax in- 
fection than controls. The reaction of 
the urine is strongly affected by sodium 
carbonate, 2j/2 to 4 drams (10 to LS 
Gm.) of the salt in twenty-four hours 
being nearly alw^ays sufficient to pro- 
duce and maintain an alkaline condi- 
tion ; an alkaline reaction lasting two 
or three hours may often be brought 
about by a single dose of 30 to 45 
grains (2 to 3 Gm.) (Cushny). 

Sodium chlorate possesses the same 
therapeutic and toxic properties as po- 
tassium chlorate. (See Potassium.) 

Sodium citrate, like potassium citrate 
and sodium acetate, is absorbed from 
the intestine, probably after partial de- 
composition by hydrochloric acid in th^ 
stomach, and is then quickly and com- 
pletely oxidized in the system to form 


sodium carbonate. Sodium citrate be- 
ing less readily absorbed than the ace- 
tate, a cathartic effect is more likely to 
result, provided a fairly large amount, 
isuch as 30 grains (2 Gm.), is given. A 
lx>rtion of the drug is, however, ab- 
sorbed and exerts alkalinizing and 
diuretic effects. Citrates prevent or 
delay the coagulation of blood and the 
clotting of milk by rennin, owing to 
their affinity for calcium. Introduc- 
tion of the citrato into the system ap- 
parently docs not, however, produce 
such an effect on the circulating blood, 
doubtless because it is promptly changed 
to the carbonate. 

Sodium nitrate exerts chiefly a di- 
uretic effect, thcuigh it is considered 
somewhat inferior to potassium nitrate 
in this connection. The diuresis is gen- 
erally ascribed to the salt-action of the 
drug exerted in the bkxKl-stream, but 
the possibility of a direct excitant ef- 
fect on the kidney is also recognized. 
Moderate amounts of the nitrates, when 
ingested, fail to appear in the urine as 
such, apparently being broken down in 
the system, probably in, part lo nitrites 
and ammonia. The specific action of 
the nitrate ion is to cau.se irritation of 
any mucous surface with which it 
comes in contact. The nitrates should 
always be given well diluted, and ad- 
ministered only with caution in the 
presence of gastrointestinal irritation, 
as they i)roduce such irritation them- 
selves when given in large amounts. 

Sodium phenolsulphonate (sulpho- 
carbolate) is absorbed and excreted 
unchanged. It has antiseptic proper- 
ties, is less toxic than phenol, and has 
been used internally to check gastric 
fermentation. 

Sodium sulphate (Glauber’s salt) is 
only with difficulty absorbed from the 
intestinal tract, and exerts a purgative 



SODIUM (SAJOUS). 


183 


action by increasing the Huid content 
of the bowel. If adniinistered in a 
relatively small amount of water, it 
draws more water from the surround- 
ing tissues l)y salt action as it passes 
down; if given, on the other hand, in 
a large amount of water, it merely 
keeps this water from being absorbed, 
thus again producing an abnormal fluid- 
ity of the intestinal contents. The 
small proi)ortion of the salt which is 
absorbed into the blood — this propor- 
tion varying inversely with the amount 
of the drug given, tlie larger amounts 
l)roducing more rapid evacuation — 
causes a hydremia and consequent di- 
uresis, which occurs later than with 
sodium chloride, owing to the slow'er 
absorption of the sulphate. The more 
marked tlic purgative effect, the less 
pronounced the diuretic. Recent in- 
vestigations have not substantiated the 
view that sodium sulphate and other 
saline cathartics increase the secretion 
of bile. 

Notwithstanding its harsh, unpleas- 
ant taste, sodium sulphate is relatively 
non-toxic to tissues in general, and may 
he administered in large amounts with- 
out inconveniences other than those of 
salt action. 

Sodium sulphite and sodium bisul- 
phite act as deoxidizers, aksorbing 
(jxygen from organic matter to l>ecome 
transformed into sulphates. Practically 
all of each of these salts that is ab- 
sorbed is oxidized in this way. Given 
internally in not too large amounts the 
sulphites thus act as non-toxic, though 
rather irritating, antiseptics. Rapid ab- 
sorption of large quantities, however, 
brings about the true sulphite action, 
which consists of depression of the 
medullary centers and circulatory mus- 
culature, with death from asphyxia as 
a possible termination. 


Sodium thiosulphate (hyix>sulphite ) 
acts like the preceding salts, but is 
oxidized in the system with greater 
difficulty, a considerable proportion 
passing out unchanged in the urine. It 
is credited with much value as a 
deodorant. 

POISONING BY SODIUM AND 
ITS SALTS. — The sodium salts, as 
a . whole, are less poisoinms than those 
of potassium, as they lack the direct 
toxic action of potassium on the 
heart. Sodium salts given in two or 
three times the quantity which would 
prove fatal in the case of potassium 
salts, produce no effect on the system 
except a passing weakness. Sodium 
hydroxide, however, is a powerful 
corrosive, and leads to serious re- 
sults when ingested by mistake, or 
— uncommonly — for the purpose of 
suicide. 

SODIUM HYDROXIDE.— Strong 
solutions of caustic soda, placed in 
contact with the tissues, tend to 
penetrate deeply by dissolving pro- 
teins, and produce marked destruc- 
tion of tissue. The semitransparent 
crust at first formed usually drops off 
after some days, an ulcer remaining 
which is slow to heal. 

Taken internally, concentrated so- 
lutions of sodium hydrate produce 
marked corrosion of the mouth, ex- 
tending down to the throat, esoph- 
agus, and stomach. In the latter, 
perforation resulting in peritonitis 
may occur; or, death may take place 
from the widespread destruction of tis- 
sue, or, later, from gradual starvation 
due to cicatricial obstruction in the ali- 
mentary passages. 

Treatment of Poisoning by Sodium 
Hydroxide. — This comprises the ad- 
ministration of dilute acids, prefer- 
ably of the vegetable group, such as 
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acetic, citric, or tartaric acid, which 
are often available in the form of 
vinegar, or lemon-juice. Passage of 
a stomach-tube is dangerous, as it 
might penetrate the corroded gastric 
wall. 

Olive oil, lard, white of egg, or 
milk, should be given as demulcents. 
Morphine may he given to alleviate 
the pain. Stimulants may he re- 
quired to combat collapse; external 
heat should also be applied under 
these circumstances. Later, the pas- 
sage of bougies or surgical proced- 
ures to overcome stenosis may be 
necessary. 

SODIUM BICARBONATE AND 
CARBONATE. — Sodium bicarbonate 
is free of caustic action, but the car- 
bonate may corrode tissues when ap- 
plied for some time in concentrated 
solution. Giving large amounts of 
the alkaline carbonates and bicar- 
bonates to animals has been observed 
to induce a chronic gastroenteric in- 
flammation, which may prove fatal. 

Sodium bicarbonate in large doses, 
such as 300 grains (20 Gm.) or more 
daily, may cause an increase in body 
weight, due t«) retention of chlorides 
w’ith resultant water retention, which 
may go on to the appearance of 
edema. This condition is most likely 
t(i appear during the administration 
of the bicarbonate to cachectic dia- 
betics with acidf)sis, but it can be 
produced in an experimental way in 
normal individuals. L. A. Levison 
(Jour. Amer. Med. Assoc., Jan. 23. 
1915). 

SODIUM CHLORIDE. — Serious 
symptoms and frequently death have 
resulted from the introduction of a 
large quantity of sodium chloride into 
the system. Such poisoning occurs 
oftenest from the inadvertent use ol 
a strong salt solution instead of nor- 
mal saline solution for proctoclysis or 


intravenous infusion, but is reported 
also to be a common method of sui- 
cide in one of the provinces of China, 
a pint or more of saturated salt solu- 
tion being ingested for this purpose. 
Combs reported a fatal case, with 
crenation of the erythrocytes in fresh 
blood, in a woman who received about 
4 ounces (120 Gm.) of salt in a strong 
solution by hypodermoclysis. 

The symptoms of sodium chloride 
poisoning consist of nausea, vomiting, 
diarrhea, fever up to 104° F. (40° C.), 
delirium or coma, and fatal collapse. 
In cases with diminished renal per- 
meability and salt retention, as in 
nephritis or eclampsia, even normal 
saline solution may increase edema 
and induce edema of the lungs, or the 
vomiting of Iluid ricli in chlorides 
(Hastedo). Marked edema of the 
legs from prolonged use of large 
amounts of salt with the meals has 
also been reported. 

Case of a healthy boy of 5 year.<i 
who received an injection of slrtmg 
brine as a domestic remedy for 
worms. The iiUithcT made the mis- 
take c>f putting II pound instead of 
a tablcspoonful of salt in a quart of 
water. In live or ten minutes the 
child wa.s taken with pain in the 
head, intense thirst, and vomiting, 
soon followed by severe purging. In 
thirty minutes he had become un- 
conscious, and one convulsion fol- 
lowed another until death occurred 
five hours after the injection. O. 11. 
Campbell (Jour. Amer. Med. Assoc.. 
Oct. 5. 1912). 

SODIUM NITRATE. — The ni- 
trates, in excessive amount, especially 
if taken in concentrated form, cause 
gastric pain, nausea, vomiting, and 
sometimes diarrhea. Blood may be 
eliminated with the vomitus and 
stools. Either diuresis or oliguria 
may be noted. Further symptoms 
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are motor weakness, mental dullness, 
collapse, and coma, terminating in 
death. Dilute nitrate solutions may 
be taken in large amount without 
trouble, but the more concentrated 
ones induce the symptoms referred to. 

SODIUM SULPHATE.— Large 
amounts of a strong solution of this 
salt cause repeated alvine discharges, 
which finally consist chiefly of mu- 
cous fluid stained with bile. Serious 
poisoning with it is rare. 

SODIUM SULPHITE AND 
THIOSULPHATE. — Although large 
amounts of the sulphites have been 
taken by man wit Ik )U I the production 

poisoning, symptoms or irritation 
of tlie alimentary tract have been 
noted after even small doses. Some 
of the irritation of tlie sUuiiuch is as- 
cribed to the liberation c»f sulphurous 
acid Ivy the hydrochloric acid of the 
gastric juice. 

THERAPEUTICS. — Gastrointes- 
tinal Disorders. — 'fhe alkaline salts of 
S(Klium, es])ccially the bicarbonate, 
are used extensively in disorders of 
the alimentary canal. Given in the 
digestive period, the bicarbonate di- 
minishes the secretion of gastric 
juice, neutralizes some of the Iiydro- 
chloric acid, and acts as a carmina- 
tive by setting free carbon dioxide. 
Where organic acids are present, it 
may likewise neutralize tliem, and 
by doing so lead to the opening of a 
])ylorus previously in spasm. 

In continuous gastric hyperacidity 
and in cases with gastric fermenta- 
tion and resulting “sick headache,” 
preparation of the stomach for a meal 
may be effected by giving a dose of 
sodium bicarbonate an hour before it. 
In the fermentation cases combina- 
tion of calomel with it may be ad- 
vantageous. For hyperchlorhydria 


manifesting itself after meals, the 
drug is also very effective, and is 
beneficial, especially when taken one 
to two hours after the repast. A 
combination of sodium carbonate and 
magnesium oxide may be even more 
grateful, the latter compound exert- 
ing, in addition, a local sedative ef- 
fect. Where, however, stimulation of 
evacuation is particularly desired, an 
effervescent mixture of sodium bi- 
carbonate, 30 grains (2 Gm.), with 
tartaric acid, 10 grains (0.6 Gm.) — 
dissolved separately in half a glass- 
ful of water, then mixed — is of value. 
Such a mixture may also prove 
useful in the vomiting attending 
acute inflammatory diseases and the 
exanthemata. 

'rhe early morning acidity of hy- 
peracid cases may be prevented by 
the exhibition of a dose of sodium 
bicarbonate the night before. Mucus 
may be removed from the stomach, 
preparatory to breakfast, by a dose 
taken on arising. In alcoholic gas- 
tritis lavage with a dilute sodium bi- 
carbonate solution is useful for the 
same purpose. 

In gastric hyperacidity alkalies 
have two indications. They may he 
employed in the late pain of hyper* 
acidity, but the tendency of the pa- 
tient toward abuse of the drug must 
not be forgotten, for excessive use 
may cause gastritis. The author pre- 
fers bismuth subniirate in large doses 
to the alkalies. The alkalies may 
also be employed to hasten the di- 
gestive process; here the so-called 
Vichy cure may likewise prove bene- 
ficial. The use of artificial Carlsbad 
salt seems, however, of greater 
value, the results being more last- 
ing. Hayem (Tribune med., xli, 281, 
1908). 

The prolonged suppression of salt 
in the diet reduces pain and vomiting 
in conditions of hyperacidity, while 
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in other conditions in which the HCl 
is deficient the use of salt increases 
it and aids digestion greatly. The au- 
thor’s experiments on a healthy man, 
following out L. Meunier’s technique, 
showed that with certain foods, as 
meat, the digestion was the same 
with or without salt, but with other 
foods, such as milk, eggs, and car- 
bohydrate foodstuffs, the digestion 
was delayed from ten to twenty min- 
utes when no salt was given with 
them. Thus, in certain subjects and 
with certain foodstuffs, the addition 
of sodium chloride to the diet favors 
the gastric secretion. A. Martinet 
(Presse mod., Apr. 1, 1908), 

In children, where an antacid is re- 
quired and constipation is present, 
sodium bicarbonate is preferable to 
lime-water. 

In yeasty vomiting, especially when 
sarcinae are pre.sent, sodium sulphite 
is often of value in doses of from 5 
to 20 grains (0.3 to 1.3 Gm.). The 
vomiting due to acid fermentation of 
starches and sugars may be relieved 
by the same salt in doses of from 20 
to 60 grains (1.3 to 4 Gni.), or by 
sulphurous acid, in doses of from 5 
to 60 minims (0.3 to 3.6 c.c.), well 
diluted). 

In cases with dyspeptic pains asso- 
ciated with motor insufficiency, E. 
Binet recommends the use of two of 
the following powders at intervals, 
respectively, of one hour and half an 
hour before meals, and, if nece.ssary, 
at the same intervals afer meals : — 

B Sodii bicarb onatis., gr. xij «(0.75 Gm.), 
Magnesii oxidi pon- 

derosi gi*. iv (0.25 Gm,), 

Pulveris belladontue 
foUorum gr. % (0.01 Gm,). 

Pone in chartulara no, j. 

Where there is pylorospasm due to 
h 3 rper 8 ecretion, a powder should be 
taken one hour after the meal and re- 


peated at one and one-half-^hour inter- 
vals until the next meal. 

In duodenal ulcer sodium bicar- 
bonate may give relief when the 
“hunger pain” appears. 

In catarrhal jaundice, sodium bicar- 
bonate, combined with rhubarb, has 
been considered especially useful. 
The official mixture of rhubarb and 
soda may be given. 

In chronic hepatic affections good 
lesults have at times followed the use 
of the solution of chlorinated soda, in 
doses of from Yi to 2 drams (2 to 8 
Gm.), diluted in from 4 to 8 ounces 
(120 to 240 c.c.) of water. 

In constipation sodium sulphate is 
not as often employed as some other 
drugs in human beings, though 
largely used in veterinary practice, as 
it is one of the most irritant of the 
saline purges, producing large, watery 
.stools with considerable griping. The 
purgative dose is from Y lo 1 ounce 
to 30 Gm.), It should be used 
with some caution if any intestinal 
inflammation be present. It is one of 
the constituents of Carlsbad, Ilun- 
yadi, and similar waters. According 
to Maher ly, it frequently acts as an 
intestinal antiseptic in small doses. 
Sodium sulphate is an intestinal 
antiseptic. After observation of its 
action in dysentexy and infantile di- 
arrhea, the writer relies almost en- 
tirely on it in all septic bowel 
complaints. To obtain the antiseptic 
action one must avoid doses having 
an aperient action. The dose should 
begin with about 6 grains (0.4 Gm.) 
for a baby under 6 months of age, 
increasing up to 1 dram (4 Gm.) for 
adults, given every six hours in one 
of the flavored waters, such as fen- 
nel. Children over 6 months old 
seldom exhibit any aperient effects 
from doses of 14 to 20 grains (0.9 to 
1.3 Gm.), The writer also uses the 
drug in tyfihoid Iwer; the stools. 
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from being loose and fetid, become 
more normal in appearance and odor, 
and the temperature runs a lower 
course. Maberly (Lancet, Nov. 10, 
1906). 

For diuretic purposes, 4 Gm. (1 
drain) of sodium sulph.ite may be 
dissolved in 1 or 114 liters (quarts) 
of water, to be divided into three 
doses, one in the early morning, on 
a fasting stomach; one in the fore- 
noon, and one in the afternoon ; the 
water must be sipped slowly. For a 
light, non-irritating purgative effect, 
5 Gm. (1J4' drams) of the salt may 
be dissolved in yj or liter (quart) 
of water, t(^ be divided in two doses, 
one in the early morning an<l one an 
hour l>efore the noon meal; it should 
he taken warm. J^’or an energetic 
purgative actum, 25 to 60 (jin. (6 to 
15 drams) ‘of sodium .sulphate are to 
be dissolved in 2lK) c.c. (6 ounces) 
of water, sweetened if desired, or 
flavored with lemon, iu=l>pt‘rniint, or 
ani.se-seed, according to taste, to 1m? 
taken at one dose. Alfred Martinet 
(JVesse med., Aug. 23, 1911). 

l*hysiological salt solution passes 
through the gastrointestinal tract 
without irritating it or interfering 
with osnuqic conditions. There is 
nothing which passes along so rap- 
idly. The writer has patients drink 
2 glassfuls of a 0.9 per cent, solution 
of sodium chloride t\veiity minutes 
before breakfast. After nine or 
twelve minutes defecation f<»llowed. 
The .«;tomach expels the solution 
t)roinptly, and reflexly sets up peris- 
talsis throughout the intestinal tract. 
The larger the amount ingested the 
more rapid the passage. Most min- 
eral w'aters arc hypertonic and arc 
ah.sorbed in the duodenum unle.ss 
large quantities are taken. After 
drinking the salt .solution on an 
empty stomach in the morning the 
writer has the patient follow it with 
a cup of coffee or other appetizing 
drink. In atony of the stomach, the 
rapid expulsion of the physiological 
salt solution makes it a valuable reg- 
ulator of the bowels. Best (Med. 
Klinik, July 27, 1913). 


The use of sodium citrate has been 
strongly recommended in the treat- 
ment of digestive disorders, especially 
in children, as well as in acidosis and 
in pneumonia. According to Lacheny, 
15 grains (1 Gm.) of the salt allay 
dyspeptic pain in the stomach and 23 
grains (1.5 Gm.) promptly arrest most 
attacks of vomiting. 

The chief uses of sodium citrate 
in infant feeding are as follows: (1) 
for weaning the healthy infant; (2) 
for increasing the amount of milk 
taken in the twenty -four hours; (3) 
for correcting milk dyspepsia, and 
(4) for the avoidance of scurvy. It 
is not antibacterial- A good propor- 
tion is 1 grain (f.U)f>5 Gm.) of sodium 
citrate to the ounce (30 c.c.) of milk. 
Poynion (Brit. Med. Jour., Oct. 21, 
1905). 

Good results obtained from the use 
of sodium citrate added to milk in 
infant feeding when gastric disorders, 
especially vomiting, exist. When so- 
dium citrate is added to milk the 
coagulum is less solid and lighter. 
This is due to the fact that in the 
presence of sodium citrate the cal- 
cium salts, especially the chloride, 
wdiich augment coagulation, are pre- 
cipitated. It is usual to administer 
1 to 2 Gm. (15 to 30 grains) a day 
to infants. Vomiting due to hypo- 
alimcntatioii may derive as much 
benefit from its use as that due to 
siiperalinientatioii. The drug is su- 
perior to bicarbonate of sodium in 
digestive disturbances in adults, and 
does not cau.se a secondary secretion 
of acid in the stomach. Varint 
(Tribune med., Oct., 1910). 

Sodium citrate facilitates the diges- 
tion of milk when a milk diet is be- 
ing given, preventing the formation 
of large, compact clots where the 
fluid is drunk too quickly or in ex- 
cessive amounts at one time. Many 
cases of infantile dyspepsia yield 
when a tablespoonful of a 10-grain 
(0.65 Gm.) to the ounce (30 c.c.) 
solution of sodium citrate is added 
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to each 4-ounce (120 c.c.) bottle of 
milk. 

Sodium citrate also acts as an al- 
kali, is soothing in pyrosis, dimin- 
ishes gaseouB fermentation, and even 
obviates the regurgitation of food. 

Even in small doses, it is a good 
laxative. In constipation in dyspep- 
tics it lessens autointoxication and 
obviates mechanical disturbances. In 
constipation associated with hepatic 
congesion, ITuchard frequently ad- 
vised its employment, along with 
sodium sulphate and bicarbonate: — 

B Sodii citratis, 

Sodii hiiarbonatis, 

Sodii sulphatis.. . 3v (40 Gm.). 

Sig. : One teaspoon fill every morn- 
ing in a bot infusion. 

Plicque (Bull, med., May 31, 1913). 

In certain conditions of malnutri- 
tion, marasmus, and chronic indiges- 
tion in infants and children, Le Hou- 
tinier and otlicrs have recommended 
subcutaneous injections of a dilute 
scorUHiter solution. 

In applying the sea-water treat- 
ment in infants, the writer followed 
the Robert-Simon method, diluting 83 
parl.s of sca-watcr with 190 parts of 
pure spring-water, filtering through 
a germ-proof Bcrkefeld biter, and 
putting it up in sterile bottles. The 
usual injection sites w^ere just below 
the angle of the scapula or in the 
gluteal regions, the former being 
preferable. The amount injected 
varied from 10 to (lO c.c. (2*4 drams 
to 2 ounces), the usual dose being 
15 to 30 c.c. (J4 to 1 ounce), accord- 
ing to age and urgency, and from 
three times a week to every day for 
a short time. Sometimes live or six 
injections improved the condition so 
much that the patient was discharged. 
In other cases the treatment had to 
be kept up for several months. There 
is improvement in the amount of food 
taken within the first two or three 
weeks; this is noticeable in older 
children suffering from malnutrition 
or chronic indigestion. In infants. 


distressing colic was invariably re« 
lieved within the first two weeks. 
The skin, often harsh, dry, and scaly, 
cleared up entirely, whether in in- 
fants or in older children. The pa- 
tients who were losing weight or 
stationary, as a rule, gained after the 
first few treatments, sometimes as 
much as an ounce a day. The sleep 
of many patients was markedly im- 
proved. The treatment is a useful 
adjunct of other methods in the mal- 
nutrition. of tuberculous disease or 
that following any of the infectious 
diseases. T. LeBoutillier (Jour. Amer. 
Med. Assoc., Jan. 1, 1910). 

In the cyclic vomiting of children, 
rectal or oral administration of a 2 
per cent, solution of sodium bicar- 
bonate is an essential measure where 
acidosis exists, in conjunction with 
the administration of dextrose, .seda- 
tion of the vomiting reflex by means 
of drugs, and exhibition of fluids in 
copious amounts. 

In cancer of the stomach the use of 
sodium chlorate has, in some ca.ses, 
been followed by good results. The 
initial dose recommended by Brissaud 
is 2 drams (8 Gm.) daily, in divided 
doses; this is gradually increased un- 
til 4 drams (16 Gm.) are taken. If 
albupiinuria he present or develop, 
the drug is contraindicated. 

In mercurial stomatitis, aphthae, 
mucous patches, and ulcers of the 
tonsils, sodium sulphite in 1 to 8 
.solution may be applied with a cot- 
ton pledget, or in the form of spray. 

Calomenopoulo has emphasized the 
utility of sodium chlorate in mercurial 
stomatitis. He also noticed that so- 
dium chlorate in large doses reduced 
intolerance to potassium iodide where 
this drug was being taken in full 
doses for syphilis. 

Seatworms {Oxyuris vermicularis) 
may be dislodiged from the rectum by 
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injection of a solution of the chloride, 
and, with them, the intense itching. 
The injections should be given every 
morning, then every two to four 
evenings, with the buttocks ele- 
vated or in the Knee-chest posture 
until all evidence of the worms has 
disappeared. 

Jn dysentery the use of sodium ni- 
trate in dram (4 Gm.) doses, freely 
diluted, every three hours, has been 
recommended. 

Cutaneous Disorders. — In acute 
eczema, when there is ninth serous 
discharge, the following application 
is efheient : Sodium carbonate, Yz 
dram (2 Gm.) ; \vater, 1 pint (500 
C.C.). The solution may be made 
stronger in old cases where the skin 
is much thickened. When the wee])- 
ing has ceased and mere desquama- 
tion remains, the alkali cea.ses to be 
of use. 

'riic pruritus of eczema, lichen, 
urticaria, dermatitis, bums, and frost- 
bite may be relieved by applications 
of the following; Sodium bicarbonate, 
3 drams (12 Gm.) ; glycerin and dis- 
tilled extract of wdtchhazel, of each, 

3 ounces (IX) c.c.). The itching of 
urticaria and lichen will often yield 
to a 1 : 100 solution of sodium car- 
bonate, applied with a sponge or 
mop. 

Poison-ivy eruption and other 
forms of pruritus may be similarly 
soothed by sodium hyposulphite in 
solution (1 to 16), a solution of the 
bicarbonate, or by the .solution of 
chlorinated soda, diluted 1 to 32. 

In parasitic skin diseases, espe- 
cially those due to the tricophyton 
fungus, as pityriasis versicolor, the 
hyposulphite (1 to 8) in solution or 
ointment is valuable. Startin has 
recommended the following: Foditim 


hyposulphite, 3 ounces (90 Gm.); di- 
lute sulphurous acid, ounce (15 
c.c.) ; water, enough to make 1 pint 
(500 c.c.). In tinea versicolor and 
pruritus vulvce Fox found the follow- 
ing useful; Sodium hyposulphite, 4 
drams (16 Gin.); glycerin, 2 drams 
(8 Gm.) ; water, enough to make 6 
ounces (180 c.c.). 

In scabies also the hyposulphite 
has been used successfully. After the 
morning bath apply the hy])osulphite 
in solution (1 to 1) to the affected 
part and allow it to dry on the skin. 
At night bathe with the following * 
lotion, which may be diluted if 
huind too strong: Dilute hydrochhjric 
acid, 4 ounces (120 c.c.); distilled 
water, 6 ounces (180 c.c.) (Ohmatm- 
Dumcsnil), 

For the removal of freckles, sun- 
burn, and tan the following lotion 
may be used: .Sodium chloride, 2 
drams (8 Gm. ) ; jKdassiiim carbonate, 

3 drams (12 Gm.) ; rose-\vater, 8 
ounces (240 c.c.) ; orange-flower- 

water, 2 ounces (()() c.c.). TIic in- 
flammation of sunburn may be sub- 
dued by apiilicalions of sodium bicar- 
bf.)nate in solution. 

In byperidrosis of tbe feet and 
axillae a soluiioii of the carbonate 
freely applied locally will remove the 
fetor and diminish the secretion of 
sweat. 

In burns and scalds sodium bicar- 
bonate in powder or in solution re- 
lieves the pain and soreness very 
promptly. It may also be applied 
with advantage to insect bites. 

The carbonate is used externally 
when it is desirable to soften or re- 
move scaly or scabby accumulations 
upon the skin, as in certain forms of 
eczema, plica polonica, etc. 

In tuberculous ulcers and in psoria- 
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sis, good results have at times been 
secured with hypodermic injections 
of diluted sea-water, as originally 
suggested by Robert-Simon and 
Quinton. 

Genitourinary Disorders. — I rrita- 
tion of the urinary passages due to 
an excess of acid may be allayed by 
sodium bicar])onate in d^)ses of 10 to 
20 grains (0.6 to 1.3 Gni.), given in 
a glass of water, every four hours. 

In cystitis a 1 per cent, solution of 
the bicarbonate may be used to wash 
out the bladder when an acid condi- 
tion of that viscus exists. 

Some relief is afforded in gonorrhea 
by injections of a 1 per cent, solution 
of the bicarbonate. 

In malarial hematuria sodium hy- 
posulphite is given with advantage in 
doses of from 10 to 30 grains (0.6 to 
2.0 (im.), every four hours. Its mode 
of action is unknown. 

Pischer*s solution, containing 10 
Gm. (150 grains) of sodium car- 
bonate (crystallized) and 14 Cim. (210 
grains) of .sodium chloride to the liter 
(quart) of water, has been used in- 
travenously in amounts up to 2 liters 
(quarts) for the relief of anuria in 
scarlet fever, eclampsia, Asiatic chol- 
era, etc. In less urgent cases of im- 
paired renal function, including cases 
of chronic nephritis, the sodium bicar- 
bonate may be increased to 15 to 30 
Gm. (225 to 450 grains) in the liter, 
and the .solution given per rectum by 
the drop method. 

Sodium chloride havinp: long been 
known as a powerful diuretic, the 
writer used it as a last resort in ad- 
vanced nephritis, and obtained striking 
benefit after a prolonged period on a 
salt-free diet. When no benefit fol- 
lows the. salt-free diet, a single large 
amount of sodium chloride, 1 to 3 
days during the week^ may induce 


marked diuresis and considerable clin- 
ical improvement. Polag (^Schweizer. 
mcd. Woch., i, 29, 1920). 

Laryngologic and Respiratoxy Dis- 
orders, — In asthma the use of potas- 
sium nitrate in 3- or 4- grain (0.2 or 
0.26 Gm.) doses has been highly 
commended. The drug is probably, 
in part, changed to a nitrite in the 
sy.stem, and acts as such. 

In pulmonary hemorrhage the ad- 
mini.stration of dry salt is a popular 
remedy. 

of salt by the mouth or in 
infusion recommended to control 
hemorrhage. Salt enhances the co- 
agulating power of the blood in the 
living .subject, though not in the test- 
tube. Tbi.s may be due to the mobi- 
li/ation of thrombokinase stored up 
in the tissues. In 29 cases of he.in- 
optySKS the writer obtained excellent 
results by giving 75 grains (5 Gm.) 
of sodium chloride by the mouth, 
coagulability being much increased 
thereby for an hour to an hour and 
a half. The effects become evident 
in a few minutes. If the tendency 
to hemorrhage returns later, the dose 
of salt is repeated, or potassium bro- 
mide substituted hi the dose of 45 
grains (3 Gm.), the bromide having, 
further, a sedative action. In the most 
^urgent cases the use of sodium chlo- 
ride and potassium bromide, in full 
doses, may he combined. R. von den 
Veldcn (Dent. mcd. Woch., Feb. 4, 
1909>. 

In capillary hemorrhages, including 
capillary hemoptysis, in the hemor- 
rhagic diathesis, and in epistaxis and 
metrorrhagia, Reverdin claims 2-grain 
(0.13 Gm.) doses of sodiiwn sulphate 
every hour to be of great value. The 
drug must be given by mouth or 
intravenously, not hypodermically. 
It is helieved by him to increase the 
coaguliflbHity of the blood. 

In acute tonsillitis, catarrhal condi- 
tion% bronchilasy etc,, sodium bicar- 
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bonate in solution may be combined 
with hamamelis, belladonna, or other 
remedial agent. According to Bulk- 
ley, coryaa may be successfully 
treated by giving 20 to 30 grains 
(1.3 to 2 Gm.) of the sodium bicar- 
bonate in 2 or 3 ounces (60 or 90 c.c.) 
of water, every half-hour, for three 
doses, with a fourth dose an hour 
from the last one. Two to four 
hours are next allowed to elapse, and 
the four doses are then repeated if 
there seems to be necessity, as is fre- 
quently the case. After waiting two 
to four hours mf)rc the same course 
may be taken again. To be promptly 
effective the measure should be begun 
with the earliest indications of coryza 
and sneezing, when it rarely fails to 
break up the cold. 

K. \\. Kellogg points out that in 
hay fever marked relief from the 
rhinitis symptoms follows the taking 
of sodium bicarbonate in 1-dram (4 
Cini.) doses three times a day. The 
drug appears to have a desensitizing 
action on the mucous membranes. 
In a few cases be found it necessary 
to supplement the treatment with a 
nasal spray of sodium bicarbonate 
solution. 

In affections of the throat and 
fauces, sodium chlorate is a better 
and safer remedy than the potassium 
salt. 

In malignant forms of sore throat 
and in diphtheria the official solution 
of chlorinated soda to 2 drams — 
2 to 8 Gm. — in w^ater, 4 to 8 ounces — 
120 to 240 C.C.) has been used as a 
gargle. Sodium sulphite in solution 
(1 to 8) may be used as a gargle, 
spray, or local application in similar 
conditions. It has also been used in- 
ternally in combination with sulphur 
and calomel. 


Solutions of sodium bicarbonate are 
extensively used in catarrhal condi- 
tions to soften and remove dried 
secretions and thickened mucus. Do^ 
bcirs solution (scKlitim bicarbonate and 
borax, of each, 2 drams — 8 Gm . ; 
phenol, 24 grains — 1.5 Gm. ; glycerin, 
14 drams — 56 Gm. ; water, 1 pint — 
5(X) c.c.) is largely used for this pur- 
pose. Pynchon has recommended the 
following as better: Sodium bicar- 
bonate and borax, of each, 2 ounces 
(60 Gm.) ; listerin (liquor antisepti- 
cus, U. S. P.), 8 ounces (240 c.c.); 
glycerin, ]yj pints (750 c.c.); of this 
add 1 ounce (30 Gm.) to 1 pint (5(X) 
c.c.) of water. 

Gynecological and Puerperal Disor- 
ders. — Leucorrhea, when dependent 
upon an increased secretion of the 
cervical glands, frequently yields to 
injections of a 1 per cent, solution of 
the bicarbonate. This secretion is 
strongly alkaline, and is checked on 
the general j)rinciple that alkalies 
check alkaline secretions. 

In puerperal metritis the solution 
of chlorinated soda (1 part to 10 or 
12 of water) has been used as an 
antiseptic injection. In the same 
strength it may be used as a vaginal 
douche when the lochial discharge 
becomes fetid. It is also a useful 
injection in simple and gonorrheal 
vaginitis. 

A hypertonic solution of 4 drams 
(16 Gm.) of sodium chloride and 
dram. (2 Gm.) of sodium citrate to 
the pint (500 c.c.) of water proved 
an effective vaginal douche in all 
inflammatoty diseases of women and 
in septic conditions, giving better 
tesults than the customary antiseptic 
douches. In infected puerperal le- 
sions of the genital tract healthy 
granulation was secured in a few 
days. After clearing out the uterus 
in puerperal sepsis and douching it 
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with the hypertonic saline solution, 
a few tablets of salt left in the uter- 
ine cavity cause the flooding of any 
remaining organisms with the serum 
drawn out to dissolve the salt and 
materially hasten recovery. All con- 
ditions producing pelvic congestion 
responded well to the hypertonic 
douches. Encmata of water contain- 
ing from 3 to 6 or 8 drams (12 to 24 
or 32 Gm.) of salt to the pint (5(X) 
c.c.) proved effective in emptying 
the bowel in eclampsia and other 
conditions requiring a watery evacu- 
ation for the removal of toxic ma- 
terial. Clifford White (Lancet, Oct. 
30, 1915). 

Constitutional Disorders. — Acute 
rheumatism, though usually best 
treated with tlie salicylates (see 
Salicylic Acid), is also amenable to 
the action of the alkalies. Sodium 
bicarbonate is of great service in 
allaying the pain and soreness of the 
joints when given internally in doses 
of from 15 to 30 grains (1 to 2 Gm.) 
every four hours. It may also be 
used in solution as a lotion, applied 
around the jc)ints on lint or cloths. 
Sodium nitrate in solution (1 to 3) 
has been used externally in like man- 
ner. Sodium acetate has been given 
in acute rehumatism and gout, but its 
value is less than that of the corre- 
sponding potassium salt. 

In conditions associated with acido- 
sis, including diabetes mellitus, so- 
dium bicarbonate or carbonate have 
been extensively used. To act as a 
blood alkalinizer sodium bicarbonate 
should be given shortly before meals, 
when no acid to neutralize it is pres- 
ent in the stomach. In diabetic coma, 
delayed chloroform poisoning, and 
similar severe states of acidosis, doses 
as large as ounce (15 Gm.) of 
the bicarbonate have been given by 
mouth, or by the rectal drop method, 


amounts up to 1% ounces (50 Gm.) 
a day, in a 3 per cent, solution in 
water. At times, gratifying results 
have been obtained. 

Sodium citrate advocated in place 
of sodium bicarbonate for use in 
acidosis. It is practically tasteless, 
and may be added to the food or 
given ill water and lemon-juice. Al- 
though the author has given as much 
as IJ/j ounces (45 Gm.) a day, it 
causes much less digestive disturb- 
ance than the bicarbonate, and diar- 
rhea never followed its administra- 
tion. Lichtwitz (Therap. Mopat., 
XXV, nu. 81, 1911). 

The hypodermic use of sodium bi- 
carbonate solutions has fallen into 
disrepute on account of their ex- 
tremely irritating properties. This is 
because during sterilization this salt 
is largely converted into sodium car- 
bonate. The latter may be recon- 
verted into sodium bicarbonate if 
carbonic acid gas is allowed to 
bubble through the sterilized solu- 
tion. The latter is then well l>onie 
both subcutancM.)usly and intraven- 
ously, and is indicated in diabetic 
coma. A 4 per cent, solution .should 
be used. The writer advocates the 
preparation of such sedutions in 
sealed flasks with a carbonic acid 
atmosphere. Magnus-l.evy (Med. 

. Klinik, S. 2(K)I, 1914.). 

Vorscluitz has called attention to 
the value of an alkali in whipping up 
the body cells to proper metabolism 
and elaboration of protective sub- 
stance.s, A deficiency of alkali, he 
asserts, may be resiionsible for defec- 
tive antibody production. In cases 
with severe septic processes, osteo- 
myelitis, scarlatinal nephritis w^ith 
abscess, etc., he witnessed good ef- 
fects from having the patients drink 
during the day a bottle of Seltzer- 
water,'in which 150 to 300 grains (10 
to 20 Gm.) of sodium bicarbonate had 
been dissolved. Although in some 
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cases gastric discomfort necessitated 
at times suspension of the treatment 
for a day or two, some patients took 
the doses mentioned for weeks with- 
out disturbance^ and all cases thus 
treated recovered. 

Surgical Disorders. — In fractures 
and sprains a solution of sodium sili- 
cate constitutes a valuable dressing, 
as it rapidly becomes hard and im- 
movable w'hcn painted over the band- 
ages and thus forms an immovable 
splint which is cleaner than plaster 
of Paris and equally effective. 

Morbid growths, warts, etc., may 
be removed by applications of caustic 
soda or of London paste. 

ll’rifjlifs solution, composed of 4 
]'cr cent, sodium cbloritle and 1 per 
cent, .sodium citrate in water, is 
us(*ful in llic treatment of infected 
wounds, abscesses, etc. 'fhe citrate, 
by precipitating the calcium salts in 
the lymph, prevents coagulation and 
insures free exit of lymph discharge. 
'I'he chl(*ride, in hyperU)nic solution, 
hastens the How of lymph by osmosis, 
thus antagonizing bacterial develop- 
ment, and is itself anti.septic owing to 
its Iiypertonicity. 

In using Wright’s solution for 
drainage, the abscess is opened by a 
wound as small as will allow the 
cavity t<» be wiped out, or thor- 
oughly emptied by expression. The 
surrounding skin is thoroughly 
cleaned with 70 per cent, alcohol 
and smeared with boric acid or 
eucalyptus petrolatum. If the skin 
tension closes the lips of the wound 
a bit of rubber dam may be put in. 
The wound is covered with a large 
pad of gauze or of absorbent cotton 
covered with gauze, dripping wet 
with hot salt and sodium citrate 
solution. The part is put at rest. 
Outside the dressing may be applied 
a hot flaxseed pbuHice or a hot-water 
bottle. Ab often as the dressing gets 


cold more of the hot solution is 
poured over the whole dressing. The 
solution is contraindicated if there is 
a tendency to persistent oozing of 
blood from the wound, and when 
protective adhesions are desirable, a.s 
in certain abdominal wounds just 
after operation. The solution should 
he used only for the first thirty-six 
to seveiity-tw(} hours after operation, 
during the acute stage of the inflam- 
mation. ]f used longer it leads to 
maceration and indolence in healing. 
L. R. (j. Crandon (Annals of Surg., 
Oct., 1910). 

Wright’s citrated isotonic solution 
(sodium citrate, 0.5; sodium chloride, 
3.0; distilled water, 100) used with 
great satisfaction in the treatment 
of wounds. G. K. Dickinson (Med. 
Rec., June 20, 1914). 

Foul ulcers, sinuses, etc., may be 
cleansed with li([ut)r sodae chlorinatje, 
diluted in the proportion of to 4 
drams (2 to 1(» c.c.) to 8 ounces (250 
c.c.) of water. In military practice 
a per cent, stdution of sodium hy- 
pochlorite has been extensively used 
for checking infection in wounds. 
Dakins solution is prepared by dis- 
solving, in 10 liters (quarts) t)f tap- 
w^ater, 140 Gm. (4^3 ounces) of dried 
sodium carbonate (or 400 (jm. — 13 
imnccs — of the crystalline salt) and 
200 (jm, (6% ounces) of good quality 
calcium chloride. The mixture is well 
.shaken up and after half an hour the 
clear liquid separated by siphonage, 
filtered through cotton, and 40 Gm. 
(1% ounces) of boric acid added. In 
Carrel's technique of wound treat- 
ment, rubber tubes surrounded by an 
absorbent, spongy material are car- 
ried to the bottom of the wound and 
in each of its recesses, and Dakin\s 
solution is injected into the tubes at 
one or two-hour interval.s, or, better, 
introduced by continuous instillation 
by the drop method. 
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Intravenous infusion of 3 to 5 cx. 
(48 to 80 minims) of a 5 per cent, 
salt solution practised with the best 
results before operations in which 
parenchymatous hemorrhaffc is feared 
or when the blood coagulates less 
readily than normal. The measure 
is advised in prophylaxis or during 
the operation, repeating it every half- 
hour as needed. Von den Velden 
(Zentralbl. f. Chir., May 21, 1910). 

Instruments, especially if plated, 
when boiled in a solution of sodium 
carbonate or bicarbonate come out 
covered with a white scum, are slip- 
pery, and less quickly dried, and are 
likely to turn black, especially if they 
have any blood left on them. The 
writer recommends, instead, the use 
of sodium hydroxide, wdiich has not 
these disadvantages. About 38 grains 
(2.5 Gm.) or hich of stick caustic 
to a quart (liter) of water makes the 
proper solution. I. M. Heller (Jour. 
Amer. Med. Assoc., Aug. 26, 1911). 
CHLORIDES IN URINE.— These con- 
sist chiefly of sodium chloride, with a 
small amount of potassium and ammonium 
chlorides. The healthy adult excretes 
from 10 to 16 grams of chlorides in 24 
hours. The chlori<Ies arc increased nor- 
mally, by increased ingestion of salt, by 
abundant drinking of water, and by active 
exercise; abnormally, in the first few daj^s 
after the crisis of acute febrile diseases, 
gradually increasing as the disease abates; 
in diabetes insipidus; in dropsy after 
diuresis has set in. The chlorides are 
decreased normally during repose; abnor- 
mally, in all acute febrile conditions (espe- 
cially with serous exudations) up to the 
crisis, when they may disappear; in pneu- 
monia their absence always indicates a 
serious condition; in diarrhea; in chronic 
conditions with impaired digestion and 
dropsy; during the formation of large exu- 
dations; in acute and chronic diseases of 
the kidneys with albuminuria; in chronic 
diseases. A decided diminution or ab- 
sence of chlorides in a febrile condition 
strongly suggests pneumonia. 

Test for Chlorides. — Place 2 drams of 
urine in a test-tube, acidify with 10 or 12 
drops of nitric aci^ €, P., and .carefully 
add r drop of silver nitrate ioKrtion 


(1 to 8). If the amount of chlorides be 
about normal, this drop will form a whit* 
ish globule, a solid white ring or one or 
more compact, whitish, flocculent lumps, 
and will settle to the bottom. If the chlo- 
rides are diminished, there will be only 
some cloudiness. One may use a speci- 
men of normal urine in another test-tube 
as control. When the exact quantity of 
chlorides is desired, one must resort to 
quantitative titration, the technique of 
which may be found in larger treatises on 
L^ranalysis. 

SALINE SOLUTION.— Prepara- 
tion.— -As ordinarily prepared, “nor- 
mal” saline solution is of 0.8 to 0.9 
per cent, strength. For the prepara- 
tion of a sterile solution of this type, 
sterile sodium chloride may be di.s- 
solved in sterile water in the ratio of 
1 dram (4 Gm.) of the salt to 1 pint 
(roughly 500 c.c.) of water; or, the 
solution may he sterilized after the 
salt has been dissolved. The solution 

should then be filtered into flasks, and 

% 

these plugged with non-absorhenl cot- 
ton and sterilized in toto. 

Hypertonic sodium chloride solu- 
tions are at times used, as in the 
hyi>ertonic saline treattnent of Asiatic 
cholera devised by Rogers, in which 
1.2 or 1.6 per cent, solutions of the 
.salt are employed. (Sec Cholera.) 

Physiological Action and Uses. — 
Introduction of normal saline solu- 
tion into the system may be of value 
in a variety of ways. In hemorrhage 
and in depleted states, such as that 
arising in cholera, it is of assistance 
to restore the blood volume to nor- 
mal, thereby not only favoring better 
distribution of blood to the periph- 
eral parts of the body, but also im- 
proving heart action by allowing the 
orgaft to contract under more normal 
mecbknical conditions. In toxemic 
states, . saline solution is of value to 
peomofe renal, activity and therewith 
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ejlimination of toxic material. Where 
the blood-preswsure is low, a small sa- 
line infusion containing a moderate 
amount of epinephrin is of great 
value, though unless the administra- 
tion be continued the effect soon 
wears off through filtration of the 
solution from the vessels into the tis- 
sues, (Large saline infusions under 
these conditions merely favor the pro- 
duction of edema.) Saline infusions 
are also of value for the relief of 
thirst. 

Absorption of saline solution, how- 
ever given, is generally rapifl. In 
saline liypodennoclysis a pint of solu- 
tion may be absorbed within ten or 
fifteen minutes, though at times 
marked circulatory weakness greatly 
delays the process. After hemor- 
rhage, esj)ecially rapid absorption oc- 
curs from the bowel. 

Modes of Administration. — Among 
the various routes available are: (1) 
the rectal ; (2) the subcutaneous ; (3) 
the intravenous; and (4) the intra- 
pcritoneal. 

(1) Saline enteroclysis (proctocly- 
sis; rectal infusion) is advantageous 
in that the slight pain entailed in the 
insertion of a needle through the skin 
is avoided, and that the use of a sterile 
solution is not necessary. The older 
method of applying the procedure 
consists merely in passing into the 
rectum a pint lo a quart of saline solu- 
tion at 110® F. through a small cathe- 
ter, twenty to thirty minutes being al- 
lowed for its entrance into the bowel. 
The measure may be repeated at four- 
hour intervals as long as the necessity 
for saline administration persists. An 
improved procedure is that recom- 
mended by John 13, Murphy, in which 
precise adjustment of the flow of 
saline solujtipn to the absoiptiye 


power of the bowel is sought. An 
excellent description of Murphy’s 
technique of proctoclysis, kindly 
furnished us by Dr. Richard L. 
Stoddard, of Rochester, N. Y., is 
subjoined ; — 

. Cleansing enemas, to the extent of emp- 
tying the intestinal tract of fecal matter, 
are necessary before beginning the proc- 
toclysis treatment.' Thorough elimination 
of all formed feces frenn the intestinal 
tract during the preoperative preparation 
is of paramount importance. 

The saline solution is made by adding 
1 dram (4 Gm.) each of sodium chloride 
and calcium chloride to each pint (500 c.c) 
of hot water. The solution must be main- 
tained at a temperature />cr rectum of lOO"' 
to 110'' F. 

The average quantity is to 2 pint.:. 
(250 to ItXX) c.c.) every two hours. The 
quantity to be given depends upon the 
severity of the case, the age of the pa- 
tient, and the development of an edema. 
The average twenty-four-hour quantity is 
18 pints. In a child of 11 years (a patient 
of Dr. Murphy's) 30 pints were adminis- 
tered in twenty-four hours. Murphy 
states that “less than 8 pints in twenty- 
four hours is of very little value from a 
therapeutic standpoint.** 

The base of the saline solution container 
should be elevated sufliciently — 2, 4, or 6 
inches — above the buttocks of the patient 
to allow lyi to 2 pints of the solution to 
flow into the rectum in from forty to sixty 
minutes. The rapidity of the flow should 
never be controlled by the use of forceps, 
clamps, knot.s, or faucets, in connection 
with the tubing. The height of the con- 
tainer must always control the hydrostatic 
pressure, which should average 4 to 6 
inches, and not exceed IS inches. 

The patient is placed in the Fowler 
position, and the proctoclysis continued 
for two or three days, and sometimes five 
or six days. Too much solution after the 
third, fourth, or fifth day is indicated by 
edema of the ankles, hands, and even the 
face, and occasionally by threatened heart > 
failure. The solution should then be dis- 
continued until the circulatory equilibrium 
is restored, when the treatment may be 
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repeated if indicated. The Fowler posi- 
tion, being uncomfortable for many pa- 
tients, need be used only in exceptional 
cases where abdominal drainage is neces- 
sary for twenty-four to forty-eighth hours. 
An excellent and comfortable substitute 
for the Fowler position is to raise the 
head of the bed 12 to 18 inches. 

A medium-sized hard-rubber vaginal 
douche tube, with several to 3fi“inch 
openings, makes a useful rectal tube, 
which must be flexed at an obtuse angle 
2 or 3 inches from its tip. The rectal 
tube will cause no inconvenience if so 
strapped to the thigh as not to press on 
the posterior wall of the rectum. Fre- 
quent changing of the rectal tube, as re- 
moving and inserting, or an improper posi- 
tion of the tube, or a too rapid flow of 
the solution into the rectum, are each and 
all very annoying to the patient, and soon 
produce an irritation of both the anus and 
rectum, resulting in partial or complete 
evacuation of the saline solution. 

When the patient strains during the act 
of vomiting, coughing, or sneezing, or 
wishes to expel gas or fluid, provision 
should always be made for a su<lden re- 
turn of the fluid through the rectal tube 
and rubber tubing into the saline solution. 
For this important purpose, one should 
use a medium-sized rectal tube with the 
openings as described; avoid attempting 
to control or govern the rapidity of the 
flow by the use of clamps or faucets, 
and also avoid t)verdoing the hydrostatic 
pressure. 

If the rectum is not in an irritated con- 
dition from surgical interference, or other- 
wise, success in the early administration 
of large quantities of saline solution will 
he had with the above technique. 

In case an elaborate and electrically 
heated solution container is not at hand, 
an ordinary douche-can may be employed, 
and may be maintained at the desired 
temperature by first immersing a bath 
thermometer in the saline solution, and 
then surrounding the container with bot- 
tles filled with boiling water, or immersing 
one or two bottles in the .solution. To 
further retain the heat, the whole ap- 
paratus, bottles and container, may be 
wrapped in a warm woolen blanket. By 
immersing a 16<andle-powcr eleetrk-Hght 


globe and a thermometer in the saline 
solution, the desired temperature can be 
more easily maintained. 

For the pa.st three years Dr, Stod- 
dard has been using the Nylander 
electric saline heater, which correctly 
regulates the temperature. Tic has 
thoroughly tested the Murphy method 
of proctoclysis in peritonitia, t 3 rphoid, 
uremia, diphtheria, pneumonia, shock 
from hemorrhage, and local and gen- 
eral septicemia^ and has found it of 
inestimable value, especially if used 
early and before the heart has been 
badly affected by the intoxication. 

In lobar pneumonia proctoclysis 
with hoi liip-w;iter was usually fol- 
lowed in a few hours by abatement 
of the signs of toxemia an<l mental 
improvement. In typhoid fever bene- 
fit was also noted. In obstinate cases 
of delirium tremens the mental .state 
rapidly cleare<l up. In 4 cases of 
scarlet fever, 2 very severe, excellent 
results were obtained. The casts and 
albumin found in the urine early in 
the disease disappeared beh>re the 
patients left their beds. In the inter- 
current febrile, “grippal*' attacks of 
pulmonary tuberculosis, the comfr>rt 
of the patient was greatly increased 
and the invasion apparently cut short. 
In the sudden flooding of the sys- 
- tern with toxins from con lined pus 
which not rarely occurs in tuber- 
culous subjects, remarkable ameliora- 
tion of the symptoms may follow 
saline proctoclysis. Henry Sewall 
(Amer. Jour. Med. Sci., Oct., 1910). 

All patients show less rectal irrita- 
tion to proctoclysis if given a saline 
enema before the operation. Patients 
given water by rectum absorb nearly 
400 c.c. more in the twenty-four 
hours than do patients given salt 
solution, the average for the former 
being 3444 c.c., and for the latter 
,3041 C.C. Patients given salt solution 
IjQT rectum require nearly twice as 
much water by mouth to relieve 
thirst— 4S96 c.c. in this first twenty- 
four hours, as against 3$2 c.c. The 
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amount of urine Is practically the 
same in the two classes of cases. In 
drainage cases more fluid may be 
taken by rectum than in laparotomies 
closed without drainage. Proctocly- 
sis should be employed more fre- 
quently, and in all classes of cases 
in which it is possible. Care should 
be taken to prevent “water-logging” 
of the system, this applying tf> both 
salt and w'atcr. In peritonitis cases 
with drainage, the patient can take 
four or live times as much fluid by 
rectum as in other conditions. H. II. 
Trout (Jour. Amer. Med. Assoc., 
May 4, 1912). 

A new device which consists in 
placing a two-quart healing bag near 
the patient’s rectum, through which 
the salt solution pipe passes as in a 
hot-water bath, prevents the great 
loss heat frtmi the tube, as in 
other methods, in this method the 
temperature of the saline as it enters 
the rectum at lirsl, when the heating 
hag has just been lillcd, is about 198® 
J’\, from which it drops gradually in 
an hour and a half to 98®, when the 
heating bag is relillcd at 149" F. and 
the rectal temperature returns to 
108" h\ G, 11. Tuttle (Inter. Jour, of 
Surg,, June, 1913). 

PrtKtoclysis method applied to in- 
fants in place of subcutaneous saline 
injection. Tolerance was perfect, 
even in the youngest. Fifty or 100 
c.c. of isotonic saline solution or 4 
per cent, solution of sugar is ab- 
sorbed as rapidly as by subcutaneous 
injection. Excellent results obtained 
in children of all ages with gaatro- 
enteritis, cyclic vomiting, acute ali- 
mentary anaphylaxis, and typhoid 
fever. In some cases a little ept- 
nephrin was added. The latter was 
more effectual by rectum than by 
mouth. Lesne (Bull, de la Soc. de 
Pediat., Oct., 1913). 

Saline proctoclysis by the drop 
method gives in typhoid fever results 
as good as, if not superior to, those 
of the cold-bath treatment. In the 
lung complications of typhoid fever, 
dyspnea h rdieved and the physical 


signs of lung condensation caused to 
disappear by the measure. Even in 
acute, frank pneumonia, the proced- 
ure at once reduces the dyspnea and 
Hquefles the secretions. The heart is 
quieted, marked diuresis supervenes, 
and the crisis ordinarily occurs on 
the fifth day, though the physical 
.signs persist a few days longer. P. 
E. Weil (Presse med., Feb. 14, 1916). 

(2) Saline hypoderxnoclysis (sub- 
cutaneous infusion), while usually 
highly efficient, is somewhat painful. 
Careful asei)sis is required, and care 
must be taken ncJt to introduce too 
much solution in a single area, lest 
the prolonged anemia of the tissues 
result in their devitalization and 
sloughing, '.rile method is especially 
indicated w'here the emergency is not 
such as to require intravenous infu- 
sion but the rectal route is unavail- 
able because the bowel is too irritable 
or for some other reason. 

Hypodermoclysis may be practised un- 
der the breast, in the loose tissue over the 
pectoral muscle, on the posterior or inner 
aspects of the thighs, beneath the ab- 
dominal skin, including the iliolumbar 
regions, or between the scapula?. The 
reservoir for the solution is usually of 
glass, preferably graduated. The needle 
.should be long and preferably of a large 
caliber, such as 1 to 2 millimeters, for 
although a small hypodermic needle may 
be successfully used, greater hydrostatic 
I>ressure is then required and the solution 
cools more as it descends through the 
tube, necessitating an original tempera- 
ture of 119® C, as against 105® C. if the 
a.spirating needle is used. The entire ap- 
paratus should have been sterilized. Be- 
fore the infusion is given, the breast, in 
the case of women, is carefully disin- 
fected." It is then raised, and the needle, 
with the fluid flowing from it, gently in- 
serted into the cellular tissue beneath the 
organ. The pain of the puncture may be 
avoided with ethyl chloride. Where ele- 
vation of the reservoir is insufficient to 
maintain the flow, or the latter stops some 
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time after, withdrawing the needle slightly 
or rotating it will usually start the stream 
again. If not, the fluid can be forced in 
by anointing one hand and the tube with 
petrolatum, and stripping the tube down- 
ward between the fingers. Seven hundred 
cubic centimeters of fluid (1>^ pints) can 
be injected under each breast. After com- 
pletion of the procedure the puncture can 
be closed with rubber tissue or adhesive 
plaster. 

Absorption from hypodermoclysis where 
the general circulation is markedly im- 
paired can be hastened by the addition, 
where possible, of enteroclysis, or even a 
simple hot saline enema (R. C. Kemp). 
Gentle local ma.s.sage also hastens it. 

Salt solution for therapeutic pur- 
poses may be injected into the pre- 
vesical space of Ret/.ius. This space 
is roomy, the connective tissue is 
loose, and can easily hold one liter 
(quart) of solution. The needle is 
inserted just above the symphysis 
pubis, and pushed along the rear wall 
of the latter. In a large experience, 
puncture of the bladder never oc- 
curred. The author uses a fairly 
large needle. One is thus able to 
inject a liter of solution in eight to 
nine minutes. D. Schoute (Zcntralbl. 
f. Chir., July 6, 1912). 

For hypodermoclysis the writer 
uses a large silver cannula from a 
Southey tube apparatus, connected 
with a large glass funnncl by means 
of a tapered glass tube a .section 
of Southey's rubber tubing. This is 
all readily portable and readily ster- 
ilized by boiling. In administering 
the saline the anterior axillary fold 
is grasped firmly and drawn out- 
ward. The trocar with cannula is 
then pa.ssed into the skin in a direc- 
tion perpendicular to the chest and 
pushed through the axillary fold, so 
that its point emerges within the 
axilla. The trocar is then removed 
and the cannula is pushed outward 
until its shoulder is flush with the 
skin. The fluid emerging from this 
cannula squirts in all directions. It 
is absoi4)ed so rapidly that mp can * 
inject a. quart into the tissues .iH 


twenty minutes without any material 
swelling occurring. E. M, Wood- 
man (Brit. Med. Jour., Feb. 8, 1913). 

(3) Intravenous saline infusion is 
indicated in the more urgent emer- 
gencies, e. g., after very abundant 
hemorrhage; in cases of shock; where 
prompt elimination of toxic material 
from the l)lo(»d is desired, as in de- 
lirium tremens, gas poisoning, and 
septicemia, and where anuria has dc- 
veloped, the ri.se in blood-pressure 
attending intravenous infusion caus- 
ing a resumption of renal function. 

The apparatus required comprises some 
species of graduated reservoir for the 
saline solution, u connecting rubber tube 
with ptnchcock, and a cannula for inser- 
tion into the vessel. A sligluh^ curved 
cannula is to be preferred, facilitating 
maintenance in the lumen of the vessel. 
In emergencies the glass pc»rtion of a 
medicine dropper may be substituted. As 
in hypodermoclysis, the apparatus and 
solution used should be sterile. The n<»r- 
tnal .saline solution should be placed in 
the reservoir at a temperature of 120“ F. 
Another useful form of apparatus com- 
prises a large flask, arranged like the ordi- 
nary wash bottle, with two glass tubes, 
<>iic sh'ort and the other long, entering it 
through the st(?ppcr. The longer glass 
tube, dipping into the contained saline 
solution, is connected by tubing with the 
infusion cannula, while to the other tube 
a rubber pressure bulb is attached. Pres- 
sure upon this bulb forces air into the 
flask, and hence the saline solution into 
the vein. The temperature of the solution 
in the flask may be maintained by placing 
it in a large jar partly filled with hot 
water. 

Preparation of the patient consists in 
placing a constricting bandage around the 
upper arm, tightly enough to obstruct tl)C 
venous return flow, thus di.stending and 
rendering easily visible the vein to be 
empioyjed^ usually the median basilic or 
ttiediat> cephalic at the bend of the elbow, 
applying alcohol or tincture of . iodine at 
the latter and exposing the vein, 

under aseptic pt:ecautioiia, ior a diatanee 
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..akbout owt inch. After passing two 
ligatures, untied, round the vessel, a small 
va)ve>shaped opening, the flap of vessel 
raised pointing distally, is made with 
pointed scissors, and the cannula, well 
filled with solution and free of air-bubbles, 
passed into the opening. The cannula is 
now fixed in the vessel by tying the upper 
ligature, the low ligature also tied to close 
•the vein below, and the constricting band 
round the arm removed. The saline solu- 
tion receptacle should be at such an alti- 
tude, usually about three feet, above the 
vein that the solution will run in but 
slowly. The heart and bUx)d-prcssurc 
should be watched, care being taken not 
to dilate and weaken the former or to 
raise the latter excessively by infusing 
too much solution. The usual amount i.s 
1 to 3 pint.s (5(X) to 15(X> c.c.). In shock 
injection of 1:1(K)0 einnephrin solution 
with a hypodermic syringe into the lumen 
of the rubber connecting tube may be ad- 
vantageous, This shfuild be done .slowly, 
a few (lr<»ps being given every few min- 
utes until tlie desired rise in blood-pres- 
surc has been obtained. -'\n«»ther good 
procedure is to drop the epinephrin, ac- 
cording to requirements, in a funnel into 
which the saline solution is l)eing poured 
at intervals as it is consumed. 

Many users (jf intravenous saline ther- 
apy simplify the insertion of the needle 
by dispensing with exposure of the vein, 
the needle, with an obtuse angle point, 
being merely thrust t>bliquely into the 
distended vessel while the .solution is flow- 
ing. The point of the needle should not 
be too sharp, to avoid inadvertent injury 
to the vessel’s walls after its insertion, 
and should be held firmly in proper rela- 
tion to the vein while the saline solution 
is being run in. 

(4) Intraperitoneal saline infusion 

is of value at the termination of 
abdominal operations attended with 
marked ^ock, provided extension of 
an intra-abdominal infection as a re- 
sult is not apprehended. J. G. Clark 
found that flushings the peritoneum 
with the solution greatly augmented 
Icucocytosis, and advocates its use 


even in peritoneal infections. lie 
makes it a practice to leave at least 1 
liter of solution in the peritoneal 
cavity even after the simplest opera- 
tions, not only the circulation, but 
also the kidneys, skin, intestines, and 
ail other organs functionating better 
under its influence, thirst being re- 
lieved, and the virulence of infection 
being decreased. 

Contraindications. — Saline infu- 
sions are contraindicated in many in- 
stances of edema, especially where 
there is retention of sodium chloride 
in the system as a result of renal im- 
pairment, and in pulmonary edema. 
Pure .salt solution often fails to bring 
on diuresis in cholemic states, prob- 
al)ly because of a prejudicial action of 
the circulating bile on the kidneys. 

Other Solutions. — The studies of 
Jacques I^ocb have shown that a 
solution of pure sodium chloride in 
distilled water lias poisonous proper- 
ties owing to the complete absence of 
other salts, especially those of calcium 
and potassium. As the tap-water gen- 
erally employed in the preparation of 
normal saline solution is likely to 
contain some calcium salts, but little 
of which is required to offset the 
poisonous influence of the sodium, no 
difficulty from the use of the ordinary 
normal saline solution is, as a rule, 
experienced. The possibility of dan- 
ger from excessive displacement by 
sodium chloride of the calcium and 
potassium salts known to be essential 
to the vitality of the body cells is 
recognized, and Thies has advised 
against the use of pure normal so- 
dium chloride solution, especially in 
small children with disorders asso- 
ciated with a considerable elimination 
of salts, ra inanition from' pyloric 
stenosis or other cause, in cachexia. 
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in conditions entailing changes in the 
kidneys or cardiovascular system, and 
in febrile affections, in which elimina- 
tion of salts other than those of so- 
dium is augmented. Thies recom- 
mends for rectal introduction a solu- 
tion containing 0.6 per cent, of sodium 
chloride and 0.02 per cent, each of 
calcium chloride and potassium chlo- 
ride, and for hypodermoclysis, one 
containing 0.85 per cent, of sodium 
chloride and 0.03 per cent, each of 
the other salts. Among other im- 
proved subvStilutes for normal sodium 
chloride solution are: — 

Dawson* s solution, containing 0.8 per 
cent, of sodium chloride with 0.5 per cent, 
of sodium bicarbonate. 

Locke's solution: Sodium chloride, 0.9 
per cent.; potassium chloride, 0.042 per 
cent.; calcium chloride, 0.024; sodium bi- 
carbonate, 0.03, and dextrose (glucose), 
O.l in distilled water. (Schiassi would re- 
duce the potassium salt to 0.(X)75 and the 
calcium .salt and bicarbonate each to 0.01.) 

The Ringer-Locke solution, like the pre- 
ceding, but with the nutrient dextrose 
omitted. 

Fleig^s solution: Sodium chloride, 0.65 
per cent.; pota.s.sium chloride and mag- 
nesium sulphate, of each 0.03; calcium 
chloride, 0.02; sodium bicarbonate, .sodium 
glycerophosphate, and dextrose, of each 
0.1, in distilled water. Oxygen, ad satu- 
randum, may with advantage be added. 

H, M. Adler's solution: Sodium chloride, 
0.59 per cent.; potassium and calcium 
chlorides, of each 0.04; magnesium chlo- 
ride, 0.025; sodium dihydrogen phosphate, 
0.0126; sodium bicarbonate, 0.351, and glu- 
cose, 0.15. This solution, on one occasion, 
maintained rhythmic contractions of an 
isolated cat’s heart for twenty-one hours, 
and is intended to provide a mechanism 
for maintaining the reaction of the blood, 
for neutralizing acids and alkalies, and for 
the transport of a sufficiently large amount 
of carbon dioxide. 

Fischer's solution, containing 1.4 per 
cent. of. sodium chloride and 1 per cent, 
cf crystallized sodium car)K>nate/ Has been 
recommended by W. M- Btown for rectal 


or oral introduction in piieripezal ednmp* 
aia to maintain a proper circulatory vol- 
ume after elimipative treatment by ca- 
tharsis, hot packs, colon irrigations, or 
venesection. 

Fischer’s solution used in a case 
of vomiting of pregnancy where 
other measures had failed, giving 20 
grains (1.3 Gm.) of sodium bromide 
dissolved in a pint (5(K) c.c.) of this 
solution per rectum by the drop 
method. A patient with chronic myo- 
carditis, mitral regurgitation, and a 
moderate degree of arteriosclerosis, 
with general edema and vomiting, 
was put on Fischer’s solution per 
rectum by the drop method and 
passed a gallon of urine inside of 
fourteen hours. Post-partum eclamp- 
sia, coming on in a primipara who 
failed to respond to the ordinary 
treatment, was successfully treated 
by venesection, followed by intraven- 
ous infusion of ll'j pints (750 c.c.) of 
Fischer’.s solution. South worth (Lan- 
cet-Clinic, Sept. 5, 1914). 

A study of antianaphylactic im- 
munisation w'itb sodium chloride 
showed that when a second injection 
of horse serum is to be given to an 
animal which 3 weeks previously had 
been given a preliminary injection of 
this serum, the violent anaphylactic 
reaction, which is frequently lethal 
within a short time, may be pre- 
vented by the use of a .serum which 
has been diluted with 9 times its vol- 
ume of isotonic sodium chloride solu- 
tion, Where ibis is done the reaction 
is of only moderate intensity, and the 
animal quickly recovers. If the solu- 
tion is injected before the serum a 
much larger quantity of salt is re- 
quired. Richet, Brodin and Saint- 
Girond (Presse mcd., July 24, 1919). 
L. T. DeM. Sajous, 
Philadelphia. 

SPIGELIA. — Spigelia (pink-root; 
Maryland, .Carolina, or Indian pink; 
worm-grass, worm-weed, starbloom) is 
tbe dried rhizome and roots of Spigelia 
fmrUandica (lam,, Loganiaceae), growing 
in thickets from Pennsylvania to Illinois 
and sontHward. The active constituent is 



SMMAL AMfeStttESIA (BAbCOCtC). 201 


apparently a volatile, crystallizabic alka 
Iqtd, spigeline, which is soluble in both 
atcohoJ and water. There is also present 
a small amount of volatile oil, fat, wax, 
tannin, and a tasteless resin. 

PREPARATIONS AND DOSES.— 
Spigelia, IJ. S. P. (spigelia). Dose of 
powder, 10 to 20 grains (0.60 to 1.30 Gm.) 
to a child under 5 years <»f age, and from 
Yi to 2 drams (2 to 8 Gin.) to an adult. 

Fluidcxtracium spigelia, S. P. (fluid* 
extract of spigelia). Dose, 10 to 20 
grains (0.60 to 1.30 c.c.) to a child of 5 
years, and from Yj. to 2 drains (2 to 8 c.c.) 
to an adult. 

The fluidextract of .spigelia and senna, 
formerly official, is a convenient and ac- 
tive preparation, and may be given in the 
same dose as the oflicial fluidextract of 
spigelia, preferably in simple syrut>, or 
with aromatics. 

PHYSIOLOGICAL ACTION. — Spi- 
gelia is a popular and efficient anthelmin- 
tic against roundworms (Ascaris luinbri- 
ioUies). It has s<.»me cathartic action, but 
as this is uncertain it is usually com- 
bined with senna, Kpsom salt, or other 
cathartic. When purgation is lacking or 
tardy cerehral symptoms may present, as 
vertigo, dimness of vision, strabismus, 
mydriasis, and even convulsions. 

POISONING BY SPIGELIA.— Toxic 
doses produce a hot, dry skin and fauces, 
accelerated circulation, dilated pupils, in- 
ternal strabismus, exophthalmos, general 
motor paralysis, drowsiness, passing into 
coma and slow respiration. Death oc- 
curs from paralysis of the respiratory 
center. 

THERAPEUTIC USES.— Spigelia is 
chiefly useful as an anthelmintic against 
roundworms (Ascaris lumbricoides) and 
ranks as one of the best. It is always 
best to administer a dose of a saline, like 
magnesium citrate or sulphate, about two 
hours after taking spigelia. W. 

SPINAL ANESTHESIA-— In 

spinal anesthesia^ or analgesia, or, bet- 
ter, subarachnoid anesthesia, insensi- 
bility of portions of the body is 
produced by tiie injection of local 
anesthetic drugs into the subarach- 


noid space in the spinal canal. The 
method may more properly be termed 
a nerve-root than a spinal anesthesia, 
since it is the sensory nerve-roots as 
they meet the spinal cord, rather than 
the cord itself, which are anesthetized. 
The term lumbar anesthesia, some- 
times u.sed, applies definitely to an- 
esthesia induced by injection in* the 
lumbar portion of the spinal column. 
Sacral or caudal anesthesia is to be 
clearly diflferentiated from the usual 
of spinal anesthe.sia, in that the 
anesthetizing injection is made, not 
into tile subarachnoid space, but in 
the sacral canal below and outside 
the dura covering the nerve-trunks of 
I lie cauda e((uina. This procedure 
will be taken iij) in a separate section 
at the close of this article. 

To J. Leonard Corning, of New 
York, belongs the credit of first ap- 
plying the principle of conduction 
anesthesia to the structures enclosed 
in the spinal canal. In 1888 spinal 
(extradural) injections of cocaine 
were made by him for the relief of 
pain in 4 cases of spinal disease, but 
it was not until 189S> that actual intra- 
dural anesthesia with cocaine was 
attempted by August llier, of Bonn. 
Others soon adopted the prticedure, 
often only to abandon it later owing 
to the unpleasant and at times fatal 
results attending the use of cocaine, 
III 1904 a long .step forward was 
made in the substitution for cocaine 
of the less toxic stovaine, discovered 
by Fourneau in the preceding year. 
Numerous further improvements in 
the technique since that time have 
done much to popularize the proced- 
ure, and have reduced its disadvan- 
tages as compared to other major 
forms of anesthesia — practically to 
the vanishing point. 
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PHYSIOLOGICAL ACTION.— 

The action of the various drugs 
which have been used in spinal an- 
esthesia is so similar that a single 
description will answer for all. The 
spinal cord occupying less than one- 
half the anteroposterior and trans- 
verse diameters of the spinal canal, a 
considerable space, filled with cere- 
brospinal fluid, exists between it and 
the surrounding arachnoid and dural 
membranes. An anesthetic drug in- 
jected into this space comes in con- 
tact, not only with the spinal cord, 
but with the motor and sensory 
nerve-roots, the conductive power of 
which it arrests, causing anesthesia, 
motor paralysis, and sympathetic pa- 
ralysis in the segments involved. The 
spinal cord itself is but superficially 
influenced, and its columns may con- 
tinue their functional activity dur- 
ing the anesthesia. The autonomic 
system, likewise, remains practically 
uninfluenced. 

The action of the drug begins in a 
few seconds after its injection, and 
the patient immediately notices a 
jiaresthesia of the feet, followed very 
promptly by insensibility and almost 
complete motor paralysis. The pain 
sense is more markedly and exten- 
sively paralyzed than the tactile 
sen.se; tlnis, if the anesthesia be not 
deep, the contact of the knife during 
the incision may be felt, though no 
pain is experienced. Sensation is lost 
before the power of motion, which 
may therefore persist during the an- 
algesia if a weak solution of the 
anesthetic is used. With sufficient 
dosage, ^however, the patient becomes 
completely unaware of the position or 
movements of the lower limbs. 

The duration of the analgesia va- 
ries markedly with the dpsc 


centration of the drug used, ranging 
from as little as twelve minutes to 
two hours. After the full adult dose 
the average duration of analgesia is 
from one to one and a half hours, the 
effect beginning slowly to recede 
from its maximum fifteen or twenty 
minutes after the injection. Whereas 
O.O.S or 0.06 Gm. (14 to 1 grain) of 
stovaine in 4 per cent, solution will 
produce an analgesia lasting about 
ninety minnles, the effect from a 0.02 
or 0.03 Cim. (% to V-* grain) dose in 
the same conceiitration will persist 
only fifteen or twenty minutes. 

The abdominal walls lieing relaxed 
in spinal anesthesia, the abdomen be- 
comes partially scaphoid, and abdom- 
inal breathing, except from the dia- 
phragm, is practically abolished. 'I'he 
intestine is largely released from 
sympathetic inhibition through pa- 
ralysis of the rami communicantes. 
and tends, therefore, to contract, the 
gaseous and licjiiirl contents of the 
large intestine not infrequently es- 
caping — an advantage in ileus — as the 
anal sphincters are simultaneously 
relaxed. Peristalsis is, to a slight 
extent, similarly stimulated in the 
st(iimach. Where the upper dorsal or 
cervical segments become involved in 
the anesthetic action, nausea, usually 
very transient, and caused probably 
by cerebral anemia, is frequently ex- 
perienced. V^jmiting is difficult un- 
less the head and chest be lowered. 

The effect of spinal anesthesia on 
the circulation is to produce a reduc- 
tion in the pulse rate and blood-pres- 
sure, which is proportionate to the 
intensity of the anesthesia, and, in 
particular, to its height in the spinal 
canal/ Where only the lower spinal 
segments ate these changes 

are likely if the 
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tii^per dorsal nerve-roots are reached 
the pulse rate may drop to 40 or 30, 
and the blood-pressure to zero at the 
wrists. These effects, which may be 
ascribed to vasomotor paralysis in the 
involved sejjments, to absence of op- 
position to cardioinhibitory vagal ac- 
tivity owing to paresis of the sym- 
pathetic accelerator mechanism, and 
probably to other factors, begin in 
about fifteen or twenty minutes after 
the injection, and gradually subside 
after a time. No other anesthetic in- 
duces so complete a vasomotor relax- 
ation, though if tlie breathing is well 
maintained, even a zero bloocl-j>res- 
sure at the wrist may be innocuous. 

Respiration is affected, even in an- 
estliesia limited to the lower dorsal 
segments, in that the co-ordinate 
movements of the abdtnninal w^alls 
are lost, the respirations becoming 
exclusively diaphragmatic. If the 
action extends sufficiently high U» 
relax the chest walls, a sense of 
weight or tlujracic oppression may be 
experienced, and if the fourth cervical 
segments supplying the phrenics are 
reached, j)rogressive asphyxia rafiidly 
follows, unless efficient artificial res- 
piration i.s instituted. The breathing 
in spinal anesthesia is, on the whole, 
slow and rather shallow. C'yanosis is 
ominous, and necessitates immediate 
inquiry into the possil)ility of ob- 
struction to the upper respiratory 
passages, to be followed by artificial 
respiratory measures if no improve- 
ment is obtainable in this direction. 

The skin during spinal anesthesia, 
unless it extends high up, remains of 
normal color or becomes slightly 
pale. The sweating and suffusion of 
ether anesthesia are conspiciotts by 
their absence. *The urinary sphincter 
is probably not rdaxed, no inconti^ 


nence of urine having, in my exi)eri- 
ence, been observed. The uterine 
contractions are weakened, but not 
abolished, by the procedure. The 
uterus contracts promptly after de- 
livery. Hemorrhage during delivery 
or curetment for miscarriage is less 
than that occurring under chloroform 
or ether. 

TECHNIQUE. — Solutions Used. — 

The number of the spinal segments 
inlltienced in suliaraclinoid anesthesia 
depends not only upon the dosage 
and bulk of the injection, but also 
upon the specific gravity of the solu- 
tion used, and the posture of the pa- 
tient after the injection. Although 
the specific gravity of the cerebro- 
.spinal fluid is relatively constant, 
ranging almost invariably between 
1.00 .t 5 and 1.0C)f)5, it is impracticable 
to use an anesthetic solution of ap- 
proximately a like specific gravity 
with the expectation that it will re- 
main indefinitely at the level of its 
intn^diiction in the spinal canal. 'The 
slightest variations in the specific 
gravity of the cerebrospinal fluid 
caiKsing the .solution to rise or fall, 
it is desirable to use a solution either 
distinctly heavier (»r lighter than the 
cerebrospinal fluid. An increased 
spcciiic gravity may be obtained by 
adding to the solution a little glucose, 
lactose, dextrin, or mannitol. Thus, 
Barker injects a 5 per cent, solution 
r>f stovaine in a 5 per cent, .solution 
of glucose, the patient lying on the 
side, vvith shoulders and hips slightly 
elevated. After the injection the pa- 
tient is cautiously rolled on the back, 
the elevation of the shoulders and 
hips being maintained wn'tb suitable 
pads or boards. The nerve-roots of 
the lower dorsal region are thus 
chiefly anesthetized. 
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Since it is often desirable to operate 
with the patient in the Trendelenburg 
posture or to lower the head where 
marked circulatory deprCsSsion exists, 
1 have been in the habit of employing* 
in most instances, a solution lighter 
than the cerebrospinal fluid, the pa- 
tient being quickly laid on the operat- 
ing table, with his shoulders about 
two inches kwer than his hips, after 
the injection. Having experimented, 
as anesthetic drugs, with cocaine, 
alypin, eucaine lactate, chloretone, 
stovaine, tropacocainc, and novocaine, 
I have been led to discard all but the 
last three, tlie kilkuving formulas be- 
ing at present used : — 

Lj(;ht Som'tions. 

A. Stovaine 0.08 Gm. (IJ4 Rr). 

Lactic acid 0.04 c.c, min.). 

Absolute alcohol.,, 0.2 c.c. (3Vi min.). 

Distilled water 1.8 c.c. (30 min.). 

B. Tropacocainc O.I Gm. (l34 ffr. ). 

Absolute alcohol... 0.2 c.c. (3'/i min.). 

Distilled water 1.8 c.c. (30 min.). 

C. Novocaine 0.16 Gm, (2^ gr.). 

Absolute alcohol... 0.2 c.c. min.). 

Distilled water 1.8 c.c. (30 min.). 

Heavy Soli'tion. 

I). Stovaine 0.08 Gm. (1)4 

Lactic acid 0.04 c.c. (% min,). 

Milk su(/ar (lac- 
tose) 0.1 Gm, (jy gr.). 

Distilled water, lo 
make 2.0 c.c. (32 min.). 

The addition of 10 per cent, of al- 
cohol to the 4 per cent, stovaine solu- 
tion reduces its specifle gravity to 
about 0.992, causing it to ascend in 
the spinal canal, with the patient sit- 
ting up, at a rate approximating 10 
centimeters (4 inches) a minute. The 
lactic acid is added to the stovaine 
solutions to retard its precipitation 
by the alkaline cerebrospinal fluid, 
stovaine having the alkaloidal prop- 
erty of being precipitated by alkalies. 


The heavy solution is intended for 
cases ill which it is desirable to ele- 
vate the head and shoulders of the 
patient during the operation. 

Stovaine^ tlie drug generally em- 
ployed, is the most powerful anesthe- 
tic and motor paralyzant of the three, 
though likewise the most toxic, mo.st 
actively hemolytic, and the strongest 
protoplasmic poison. Tropacocainc is 
somewhat less active as an anesthetic, 
while novocaine* tlumgh less toxic 
and non-hemolytic, is the least effi- 
cient of the three, and may not pro- 
duce complete muscular relaxation 
even if analgesia exists. 

Av'oidance of toxic effects from this 
type of anesthesia necessitates care- 
ful preparation of tlie solutions to be 
used. These are best kept in sealed 
ampoules, each containing 2 c.c, {S2 
minims) of solution, and should be 
prepared under aseptic i)rccautions 
and sterilized, not by boiling, but by 
intermittent exjiosure to a tempera- 
ture not exceeding 65® C. (149® F.). 

The dose, for the adult, of each of 
the solutions mentioned is 1 to IVS 
c.c. (16 to 24 minims), the larger 
amount being used only in the robust. 
Cliikiren withstand relatively large 
doses. Thus, 0.015 Gm. (>4 grain) of 
stovaine, may be given in the new- 
born, 0,03 (im. grain) to a child 
of 5 years of average size and robust- 
ness, and 0.04 Gm. (% grain) to a 
child of 10. 

Site of Injection. — ^The action of 
the anesthetic drug in spinal anesthe- 
sia is tide-like, the influence grad- 
ually extending upward and, less 
noticeably, downward in the suba- 
rachnoid space from the point of in- 
jection; The highest nerve-roots in 
the range oi diffusion of the drug 
having been reached, the tide of 



SPINAL ANESTHESIA (BABCOCK). 


203 


analgesia gradually recedes toward 
the spinal segments close to the point 
of injection. The affected segments 
farthest from this point are thus sub- 
jected to the action of the drug in 
its most diluted form and for the 
least period of time, hor prolonged 
and complete analgesia it is desirable, 
therefore, to inject the drug through 
an interspace adjacent to the nerve- 
roots corresponding to the held of 
operation. In operations cm the 
perineum and anus, the injection is 
especially efficient if made through 
the third (jr fourth lumbar interspace, 
i.c., below the third or fourth verte- 
bra?, respectively ; in operations on 
the leg, through the second or third 
lumbar interspace ; in those on the 
lower abdomen c>r groin, through the 
first lumbar interspace, and in those 
on the stomach, gall-bladder, or liver, 
through the tvvelfth dorsal interspace, 
A minimum dose injected through 
the last-named interspace, ihtmgh it 
may suffice for upper abdominal 
work, may yield onl}^ a transient and 
|>atchy anesthesia for operations upon 
the legs or perineum. 

High spinal anesthesia or analge- 
sia involving the upper dorsal, the 
cervical, and the cranial segments 
may be produced liy selecting a high 
interspace, especially the seventh 
cervical interspace as advocated by 
Jonnesco; by injecting a large quan- 
tity of a dilute anesthetic solution 
after withdrawing an equal quantity 
of cerebrospinal fluid, or by causing 
upward diffusion of an anesthetic 
solution having a specific gravity dif- 
ferent from that of the cerebrospinal 
fluid. In some instances the with- 
drawn cerebrospinal fluid is used as 
the solvent for the anesthetic. As it 
is difScttIt to produce analgesia with- 


out motor paralysis, shock, uncon- 
sciousness, re.spiratory and cardiac 
arrest, and especially blocking of the 
phrenics are not uncommon. To 
avoid these dangerous effects the dos- 
age must be much reduced, so that a 
very brief, and iit times imperfect, 
analgesia is jirodiiccd. Jonnesco oj)- 
tains an analgesia of about fifteen 
minutes’ duration, and attempts, but 
imperfectly, to increase the safety of 
the injection by the additi<)n of 
strychnine. While it is possible to 
do even craniotomies under high 
spinal anesthesia, the brevity of the 
effect, and especially the great dan- 
gers incurred, preclude its adoption 
as a justitiable method of anesthesia. 

( )nly when a drug is found capa])lc 
of arresting sensory without motor 
conduction will high spinal anesthe- 
sia deserve consideration. 

Syringe and Needle. — A glass 
syringe of the i-uer type of 2 c.c. 
capacit}^ graduated with 0.1 c.c. di- 
visions, is to be given preference. 
The piston of such a syringe, when 
properly made, fits loosely enough to 
be forced out by the iiressure r>f the 
intradural fluid — an important feature 
in showing that the needle has en- 
tered the subarachnoid space. 

To insure delicacy of manipulation, 
the needle should likewi.se be small 
and light. Jt should be of iridium- 
platinum or gold, to insure against 
breakage, and should be about 7 cm. 
long and 1 mm. in diameter. I'lie 
point should be very sharp, but very 
oblique, so that the length of the 
bevelled portion shall be only about 
2 mm. The needle should be pro- 
vided with a well-fitting stylet, that 
its lumen may not become clogged 
during its introduction. It should fit 
the syringe accurately. 
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The syringe, needle, and stylet 
should be wrapped in gauze and 
boiled in water free from alkali for 
fifteen minutes just before using, 
(The addition of an alkali may de- 
compose the anesthetic drug.) The 
apparatus should be brought to the 
oj)eratc>r while still very hot, not only 
t<» insure sterility, but also in order 
tliat the syringe may warm the an- 
esthetic solution. The a.ssistant open- 
ing the ampoule for the operator 
should previously have wiped tlie 
surface of the ampoule with a bit of 
gauze moistened with alcohol. 

Preliminary Narcotization. — l^eten- 
ti<.)n of consciousness by the patient 
while in the operating room being 
(iten objectionable, it may in many 
instances be obviated by the prelimi- 
nary injection of narcotics. In a ro- 
bust adult Vo grain (0.01 Gm.) of 
morphine sulphate and Vioo grain 
(0.0006 Gm.) of scopolamine hydro- 
bromide arc given hypodermically 
about seventy-five minutes before the 
time of <»perati(ni. If in tw'cnty min- 
utes the patient answers (jucstions 
without evidence of mental confuskm, 
the injection is repeated, and in cer- 
tain very resistant patients a third 
injection of morphine, either alone or 
combined with Vi.-, grain (0.004 Gm.) 
(U' apomorphinc hydrochloride, if the 
delirifacient .scopolamine action pre- 
dominates, or of both morphine and 
scopolamine if the previous injections 
have produced little effect, is later 
given. In patients under 30 years of 
age, in whom the delirifacient scopo- 
lamine action often predominates, the 
initial injection may consist of 
grain (0.016 Gm.) of morphine and 
Vi 50 .^rain (0.0004 Gm.) of atropine. 
Such narcotization intensifies and 
prolongs the action of spinal anesther 


sia. properly applied^ it enables the 
patient to pass through the operation 
oblivious of the fact that he has been 
removed from his bed. In shocked, 
debilitated, or aged patients it should> 
however, be employed with the 
greatest care, or avoided; likewise, 
in patients with marked respiratory 
depression, grave renal disease, or 
marked toxemia. Narcotics have 
been used in about 85 per cent, of 
i»ur case.s. 

Consciousness may also be dulled 
by the adniini.stration o[ ether or 
other anesthetic by inhalation. (Jften 
a minute amount of ether will divert 
the mind or slightly obtiind con- 
sciousness during the oj)eration. 

In children, narcotics are rarely 
required. After the spinal injection 
the child, if properly reassured as to 
the numbness and loss of power in 
the legs, will often fall asleep during 
the operation. 

Associated Local Anesthesia. — 

Where the operator finds rt necessary 
to extend his incision above the level 
of the analgesia, or the operation is 
.St) prolonged that the .spinal effect in 
part passes off, a I per cent, solution 
of Qovocaine in saline solution may, 
with advantage, be used locally for 
tlie skin and subcutaneous tissues, 
and a 0.25 per cent. s<»lution for the 
deeper tissues. In very extensive 
amputations it may be desirable to 
inject a 2 per cent, novocaine solution 
in the important nerve-trunks, not 
only to guard against imperfect ar- 
rest of conduction in the .spinal nerve- 
routs, but also as an aid in prolonging 
the local analgesia. 

Induction and Management of 
Spinal >Ane8thc«ia.-r-The patient’s 
back, before be h brought to the op- 
etatihg rppmj jis. sernbb^ with ace^ 
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tone ah4 painted with a 2.5 per cent. 
tiiTCtuire of iodine; a dry, sterile 
binder is then applied. In the oper- 
ating room the patient is sat across 
the middle of the operating table, the 
binder removed, and the back either 
Hushed with alcohol or given a sec- 
ond coating of dilute iodine tincture. 
The assistant sees to it that the pa- 
tient is sitting squarely across the 
taljle, that his hips are even, elbows 
j?arallel and at tlie sides, and the 
forearms crossed in front of the body. 
Facing the ])atienl, he then stands on 
a low stool and liulds the j>aticnt’s 
hands with his own right hand, while 
liis left arm encircles the back of the 
patient ’s neck and his hst makes pres- 
sure against the patient’s abdomen, 
'riie patient’s chin is thus forced 
down r>n his chest and the back 
arche<l witluuit allowing him to lean 
forward. 

The sj)inal interspace, thnmgh 
which it is desired to inject, is 
iKiW located. This may be done by 
stretching a sterile towel between the 
iliac crests; its upper edge will cross 
the fourth lumhar spine or interspace. 
Or, the interspace opposite the angle 
formed by the Iasi rib and the erector 
spina' muscle may be noted ; this is 
the finst lumbar. I'rom one of these 
known interspaces the desired space 
may be ascertained. 

'I’he injection should be made im- 
mediately before the operation, to 
avoid diffusion of the anesthetic and 
earlier lo.ss of the effects. After 
drawing the contents of the sterile 
ampoule into the syringe, air-bubbles 
and any excess of the solution beyond 
the dose to be injected — usually 1.2 
to 1.5 c,c. (20 to 25 minim.s) — ex- 
pelled. ITie needle, detached from 
the syringe containing, the 


should be inserted close to the mid- 
Hne, at about the vertical center of 
the interspace, at right angles to the 
body surface, and carried directly 
forward until it is grasped by the 
dense interspinous ligament, (in the 
dorsal region it is necessary to till 
the needle somewhat upward.) The 
grasp of the needle by the intcvs])in- 
ous ligament — often cartilaginous iu 
its consistency — usually indicates that 
it is being ])as.sed in the proper direc- 
tion. If it encounters only loose tis- 
sue, it has prohahly deviated laterally, 
and slioiikl he withdrawn and reintro- 
duced with more accurate orientatitui. 
1'Iie stylet is now withdrawn and 
the needle cautiously pushed forward 
with short, quick strokes, a few milli- 
meters at a time. A cessation of re- 
sistance is noted as the needle-point 
leaves the interspinous ligament and 
enters the loose areolar tissue outside 
the dura, followed by slight resist- 
ance and a snap — sometimes audible 
— as the tense dura is punctured. 
Finally, the needle is partially rotated 
to insure complete penetration of the* 
dura by its point. Ccrehrcjspinal fluid 
should now drop fairly rapidly from 
the nectlle; if it does n(»t, the needle 
may be cautiously rotated or .slightly 
moved until the fluid flows freely. At 
times it is necessary to reintroduce 
the stylet, cautiously aspirate with 
the syringe, or seek another inter- 
.space, the latter being usually the 
best plan where there is much diffi- 
culty with the first attempt. At 
times, if the needle enters directly in 
the median line, a few drops oi blood 
may flow from the venems plexus out- 
side the dura; this apparently does 
no harm, and the blood is usually 
quickly followed by cerebrospinal 
fluid. 
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Only when the fluid is running 
freely should the charged syringe be 
adapted to the needle. The piston is 
first drawn out a short distance to 
permit cerebrospinal fluid to enter 
the syringe and mix with the anes- 
thetic solution, as well as again to 
prove that the needle lias been prop- 
erly introduced. If a thnrougli diffu- 
sion is desired, a part of the mixture 
may now be injected, more cerebro- 
spinal fluid drawn into the syringe, 
and this process repeated two or 
three times until the syringe is empty. 
Not over twenty seconds, however, 
should be consumed in giving the in- 
jection. 

Finally, the needle is quickly with- 
drawn and, if a light solution has 
been used, the patient at once laid 
upon the table, slightly tilted with 
the head down, to be maintained in 
that position fit least twenty minutes, 
or, if a heavy solution has been in- 
troduced, the head and shoulders 
kept elevated. Analgesia should de- 
velop in two or three minutes, and 
determined by watching the face as 
the skin is pinclied. If no analgesia 
is present after six minutes, the in- 
jection may be repeated, in the same 
dosage, and, perhaps, through an- 
other inter.space. 

During the oi)eration the pulse and 
respiration should be continuously 
watched, the latter by observation of 
the to and fro movements of a wisp 
of -cotton affixed to the end of the 
nose. Diverting conversation is often 
desirable in the minority of cases in 
which the patient is awake. Should 
the patient exhibit evidences of nau- 
sea, the head and shoulders must be 
lowered by further incHuation of the 
table and a careful watch kept for 
respiratory depression or a fall of 


bloodi^preaaure. The latter, in the 
absence of respiratory arrest, heed 
cause little alarm, but if the respira- 
tions become shallow or imperfect, a 
stimulating subcutaneous injection of 
4 grains (0.26 Gm.) of caffeine and 
gt'ain (0.004 (Jm.) of strychnine 
sulphate should be given, and the 
surgeon stand ready to practise arti- 
ficial respiration or an intravenous 
injection of cpinephrin. 

After-treatment. — Scaling or dress- 
ing of the p(dnt of lumbar puncture 
in spinal anesthesia is unnecessary, 
no signs of infection having devel- 
oped in over 8000 anesthesias without 
the application of an occlusive dress- 
ing. 

In patients who have received pre- 
liminary narcotic injections, an enema 
of 2 quarts of warm water, to which 
may be added 2 ounces (60 Cim. ) t)f 
glucose and 3 drams (12 Gm.) (>f 
sodium bicarbonate, should be slowly 
run into the bowel immediately after 
the operation, and every four hours 
thereafter for the first twenty-four or 
forty-eight hours the patient should 
receive from 4 to 8 ounces (120 to 
240 c.c.) of fluid by rectum. If the 
narcosis is too prolonged or intense, 
a pint (500 c.c.) of black coffee and 
2 drams (8 Gm.) of tincture of cap- 
sicum may be given with the fir.st 
enema. Constant watching, to de- 
tect early and remove any cause of 
obstruction in the upper air-passages, 
is required in such deeply narcotized 
subjects. 

Spinal anesthesia does not contra- 
indicate the administration of water 
or bits of ice, either during or after 
the operation. Such food as seems 
best fn the particular case may be 
given without regard to the fact that 
the patient has beeB anestbetiKid. 
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mOICATi^^^ AND ADVAN- 


TAGS5 OF SPINAL ANESTHE- 
SIA, — Spinal anesthesia is applicable 
in patients of all ages, from ihe new- 
born to those in advanced life. It 
can often be used where ether is in- 
admissible, as in patients with acute 
pulmonary or chronic cardiovascular 
disease, or is known already to have 
produced dangerous symptoms. 

Its chief value is in operations on 
the lower a!)d»»men and pelvis. Proh' 
ahly no other form of anesthesia 
yields as great a degree 'd muscular 
relaxation in these regions with as 
little dang^er. Intra-ahdominal ma- 
nipulations are greatly facilitated by 
the relaxed ])arietes and cmitracted 
intestine it affords, A shorter in- 
cision may be made than under other 
anesthetics, and the anesilietic does 
not add ti^ the patient’s intoxication 
nor impede eliininati«..*n. Particularly 
is the procedure valuable in acute 
j)eritoneal infections, as from the ap- 
pendix. In such patients no preop- 
erative preparation is neccs.sary be- 
yond the sterilization of the skin, and, 
possibly, the passage of a stoniach- 
tuhe. I'he kmest mortality 1 liave 
r.»l)taincd in operating on the appen- 
dix — 1.8 per cent, in a scries of 220 
consecutive and unselectcd cases, op- 
erated promptly upon admission to 
the ho.'spital, and irrespective of the 
degree or duratifm of any associated 
peritonitis — was secured with spinal 
anesthesia. 

Where meteorism exists or there is 
inflammatory ileus, evacuation of the 
intestinal tract usually takes place 
while the patient is on the operating 
table, and he returns to bed with a 
scaphoid abdomen. 1'hree patients, 
apparently with mechanical intestinal 
Obstruction of eotne days' dutatioii. 
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resistant to many forms of treatment, 
were thus relieved by spinal anesthe- 
sia alone before an incision had been 
made. 

Witli one exception, during the 
past twelve 3’ ears, J have selected 
spinal anesthesia for all abdominal 
operations on the. to.xic, sc]')lic, or 
desperately sick, withholding opera- 
tion only from tlio.se admitted to the 
hospital manifestly in a dying condi- 
tit>n. It ina^^ be employed with un- 
fjuestiona]>lc advantage in abdominal 
snrgeiy in preference to ether where 
there exists an acme pulmonary or a 
severe cardiac, vascular, or renal dis- 
order, particularly when associated 
with high hlood-pressiire. 

Olterations on the i)elvic organs 
are very conveniently carried out un- 
der spinal anesthesia. A most satis- 
factory relaxation of the perineal 
muscles is afl’orded, and the relaxa- 
tion of the anal sphincters — last to 
relax under ether, but among the first 
to relax under spinal anesthesia — fa- 
cilitate.s oj)erations on the l(>wer 
bowel. In such cases an enema 
should not he used for some hours 
before the operation ; the rectum 
must, however, have previous^ been 
llK»roughly emptied, otherwise an 
evacuation will usuall}^ occur on the 
table. 

In certain operations on the kid- 
neys, .spinal anesthesia seems espe- 
cially valuable. Thus, I, have not 
hesitated to oiierate on these or- 
gans simultaneousl^v, nor to perform 
nephrolithotomy on a residual kidney 
after removal of the opposite organ. 
In one woman, aged about 60, for 
exami)Ie, the residual kidney was 
opened three times for recurrent cal- 
culi. PVom renal decapsulation per- 
formed under spinal anesthesia for 
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advanced nephritis, with or without 
marked anasarca, I have observed no 
untoward effects. Spinal anesthesia 
seems also of especial value in blad- 
der resection or removal for tumor, 
and in prostatectomy. 

In obstetrics spinal anesthesia is of 
value to facilitate operative delivery. 
As VV. A. Steel has observed, hemor- 
tha^e is markedly lessened in these 
cases, «ind there is ati immediate 
soothing mental effect on the patient 
owing to the cessation of her suffer- 
ing. The patient, lujlding to the side 
of the bed, with the arms over her 
head, is enabled herself to render aid 
in difficult forceps deliveries. The 
uterine contractions arc not abolished, 
and the placenta may be expelled 
spontaneously. No ill effects are pro- 
duced on the child. Jn private prac- 
tice the method enables the surgeon 
to handle emergency olistetric op- 
eratiims without an anesthetist or 
trained assistant, 'i'he procedure may 
be employed in version or threatened 
uterine rupture. Uterine inertia is 
probably less fre<|uent than after 
ether. In breccli or version opera- 
tions the after-coming head must be 
extracted rapidly, or else the lower 
uterine segment may contract on the 
ne^ck (Steel). 

In exsanguinated obstetric patients 
spinal anesthesia is frequently avail- 
al)lc where ether or chloroform would 
be contraindicated. In a case of 
Cesarean section, reixirted by J. C. 
Applegate, the uterus had ruptured 
sixteen hours before the i»peration 
and the fetus was in the abdominal 
cavity. Although the patient had to 
be brought about twenty miles to the 
hospital, and was pulseless and ap- 
parently moribund when admitted, 
she recovere4 upon operation 


spinal anesthesia, the heart action be- 
ing maintained during the interven- 
tion by the intravenous use of 
epinephrinized salt solution. In a 
series of 14 cases of ruptured ectopic 
pregnancy, some of the “tragic*^ type, 
which 1 operated by the vaginal route 
unaV spbial anesthesia, there was no 

mnrtalitjsv J- of N. 

Y., has reporffcd 4 successive and suc- 
cessful Cesarean J"'' 

sia under spinal anestfi«Jf’‘‘' 
especially desirable for operative® 
livery in this cimdition, owing to 
relaxation and lowering of blood" 
pressure induced, w'ithout interfer- 
ence with elimination. 

In labor cases with heart disease 
spinal anesthesia relieves the patient 
of all cardiac strain. II. R. M. Landis 
has found that child-bearing may be 
rendered relatively safe in iul>ercii- 
lous patients by instrumental delivery 
under si)inal anesthesia. 

The perineal anesthesia and mus- 
cle relaxation afforded by spinal an- 
esthesia permit of immediate painless, 
thorough repair work on the birth 
canal (Steelj, 

Curettement for retained products 
of* conception is performed wdth much 
less hemorrhage than wlien ether or 
chloroform is used. Reactionary hem- 
orrhage seems to be less frequent. 
Hematomas and hemorrhagic extrav- 
asations in wounds are uncommon, 
in spite of the fact that fewer vessels 
require ligation in operations under 
spinal anesthesia than under ether. 

Spinal anesthesia prevents, to a re- 
markable degree, the production of 
shock by operative measures carried 
out utider its influence (though it ac- 
centuaEtes pre-existing shock). Its 
great mpidity of action-Hsurgieal an- 
a,lgeaia hrifig Jnyadahly in** 
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disced within two minutes, and usu* 
ally in a still shorter time — is often a 
marked advantage. 

Secondary nausea or vomiting 
should not occur as a result of spinal 
anesthesia, and the patient should 
have less postoperative pain, less 
headahce, less backache, and less gen- 
eral discomfort than if he had re- 
ceived ether (J. O. Bower). The 
suffusion of the skin, drenching 
sweats, and heat nidiation of ether 
are absent. Albuminuria does not 
occur. 

The repeated production of spinal 
anesthesia in the same person seems 
no more harmful than a single injec- 
tion. One patient was subjected t<.» 
it no less than eleven times for re- 
peated plastic operations for hypo- 
spadias, without evidence of spinal 
cord or root injury. 

CONTRAINDICATIONS. — 
Whereas in aneurism, threatened de- 
compensation in valvular heart dis- 
ease, in the excessive vascular tension 
of eclampsia, in nephritis, and in ad- 
vanced arteriosclerosis the vasorelax- 
ation induced by spinal anesthesia 
may be of ])rotective value, the pro- 
cedure should be used with care and 
diminished dosage, or avoided, in 
conditions of marked hypotension, 
c.f/., in severe shock and where great 
depression or exhaustion of the spinal 
centers exists. Patients nearly or 
quite pulseless from traumatic shock 
should not, as a rule, be subjected to 
spinal anesthesia until reaction has 
occurred. The low blood-pressure 
induced favors cardiac arrest in cer- 
tain forms of myocardial disease, as 
well as in thoracotomy and other op- 
erations causing sudden changes in 
mtrathoracic tension* ^ 

Patients with advanced pentonitis, 


211 

marked abdominal distention, and 
cyanotic extremities, especially when 
of the middle aged, obese type; pa- 
tients in collapse from traumatic 
ileus; patients with advanced septic 
disease of the biliary system and as- 
sociated marked myocardial weak- 
ness, and patients greatly depressed 
and toxemic, or with mechanical lim- 
itation of respiratory space, as from 
large serous or purulent effusions or^ 
massive intrathoracic growths, are 
not good subjects for spinal anesthe- 
sia. In patients in collapse from 
hemorrhage or with large fibroid tu- 
mors and myocardial degeneration 
the intradural injection should be 
given with great caution. 

Obese fiatients with a short, thick 
chest and limited breathing apparatus 
are less suited for the method than 
subjects with ample breathing space. 
Aged and debilitated patients should 
receive relatively small doses of the 
anesthetic drug. 

Greatly depressed subjects, who 
may be carried through an operation 
with local anesthesia or a few whiffs 
of ether, should not be given the 
spinal injection. 

Should spinal anesthesia be admin- 
istered to a person with marked cir- 
culatory hypotension, direct prepara- 
tions for intravenous introduction of 
epinephrinized saline solution should 
be made before the operation, as de- 
scribed in the following section. 

Spinal anesthesia should not he 
employed by those who have not de- 
veloped a trustworthy aseptic tech- 
nique or have not carefully mastered 
the physiology of the method, includ- 
ing an understanding of the dosage 
and mode of diffusion of the drug. 
Neither should the procedure be used 
if the patient cannot be properly 
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watched for one hour after the in- 
jection, or if the operator is unpre- 
pared to meet emergencies. 

TECHNICAL DIFFICULTIES, 
COMPLICATIONS, AND SE- 
QUELiE. — Position of the Patient. 
— In rare instances a patient is un- 
able to breathe when recumbent. For 
such a subject a solution of high 
speciiic gravity should alone be used, 
or, better, local anesthesia substi- 
tuted. In the ordinary case, in which 
the light solution is being used, the 
P'atient should not be raised tc^ a sit- 
ting posture for one-half hour after 
the injection, lest syncope be induced. 
Carrying the patient about after the 
injection is dangerous; without con- 
stant watchfulness the orderly or 
resident will lift or carry the patient 
with the head and shoulders raised, 
thus exposing the higher spinal seg- 
ments to the acticui of the anesthetic. 

Breaking the Needle. — This mishap 
occurred in iny ex])erience upon using 
a very delicate, highly tcmi)ercd steel 
needle in a young child, the needle 
breaking when the child suddenly 
straightened the hack ; removal of the 
fragment was soon successfully ef- 
fected. 1 know of no instance in 
which a platinum needle has broken 
beneath the skin. 

Lack of Anesthesia. — This may re- 
sult not only from the use of an im- 
perfect s<dution, but from failure to 
introduce the needle properly, or 
from leakage of the solution outside 
the arachnoid. In one kyphotic 
dwarf I failed to enter the spinal 
canal. In two other patients the 
bony canal was entered, hut no cere- 
brospinal fluid could be obtained and 
no very obvious analgesia followed. 
In still another case, fluid was ob- 
tained, but despite repeated injec- 


tions no anesthesia resulted, probably 
because the fluid was extradural. In 
rare instances the injection must be 
repeated or another anesthetic used. 

Dosage. — The chief drugs itsed in 
spinal anesthesia are still under pro- 
prietary control and may not have 
been rigidly standardized, different 
samples of a given drug appar- 
ently showing variations in activity 
amounting to as much as 30 per cent. 
At times we have found 0.04 Gm. (% 
grain) of stovaine a proper dose, and 
again 0.06 Gm. (1 grain). As a 10 
per cent, increase in the dose may he 
dangerous, these variations in activ- 
hy necessitate great care in the em- 
ployment of every new lot of the 
anesthetic. 

Circulatory Depression. — J n jja- 
tients nearly pulseless, before the 
spinal injection, a needle connected 
with a funnel containing physiolog- 
ical salt solution should he lied into 
a convenient vein before the opera- 
tion is begun. I'he salt solution may 
then be run into the vein from time 
to time as indicated, from 1 to 10 
drops of 1 : 1000 epinephrin solution 
being added to each 6-ounce (ISO 
'tjm.) fiinnelful if the patient becomes 
actually pulseless at the wrist. The 
introduction of epinephrin should be 
cut off by pinching the tubing as soon 
as the pulse returns, for fear of an 
excessive action upon the heart. For 
w’-eak patients, not sufficiently asthe- 
nic to require the procedure just re- 
ferred to, the subcutaneous injection 
of 1 ampoule of pituitrin of 3 to 5 
minims (0.18 to 0.3 c.c.) of cpine- 
phrin at the beginning of the opera- 
tiolh may be of value. For nervous 
faifltness, inhalation of aromatic spirit 
of ampionia^ or a few drops of ether 
may bjj tried 
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Respiratory Depression. — To a 
very weak subject, 4 grains (0.26 
Gm.) of caffeine and lia grain (0.004 
Cim.) of strychnine sulphate should 
be administered subcutaneously to an- 
ticipate respiratory depression. The 
same injection should be given in 
other cases in which the respiration 
is observed to weaken. If the breath- 
ing ceases, artificial respiration should 
he practised, most conveniently, as a 
rule, by rhythmic coni[)ression of the 
thorax, the surgeon clasping his 
fingers down over the patient’s ster- 
num and making pressure downward 
and inward sixteen to twenty times 
a minute, a procedure which may be 
aided hy the hands of the assistant, 
])lace<l under and heh^vv the elbows of 
the surgeon. 'J'lic patient’s arms are, 
meanwhile, extended above the head. 

( )scillations of llie cotton wisp on the 
patient’s nose i>rove the efficacy of 
the artificial respiration, which should 
]>e coutiuued, if necessary, for one 
lujiir or more, or until the jiatient can 
again breathe sptmtaneously. 

W'liere obesity or an abnormal 
intrathoracic state interferes with 
the thoracic compression procedure, 
forced artificial respiration should be 
tried, either with the pulmotor or 
lungmotor, if quickly available, or in 
a sudden emergency, by the insertion 
of a full-sized tracheal tube and di- 
rect rhythmic inflation of the lungs 
by the surgeon or assistant through 
a piece of drainage-tube cut off square 
and held intermittently against the 
external plate of the tracheal tube. 

Upon continuing artificial respira- 
tion until depression of the respira- 
tory centers has passed off, the pa- 
tient, perhaps pulseless, relaxed, and 
pale, awakens as though miraculously 
resurrected. * 


Early After-effects. — Nausea and 
Vomiting , — In a large series of our 
.spinal anesthesia case.s, 18 per cent, 
had slight nausea and' 13 per cent, 
vomited during the operation, 'fhis 
is probably due to involvement of tlie 
upper dorsal nerve-roots by the an- 
esthetic, with the resulting cerebral 
anemia. The condition soon passes 
off. 

Slight nausea and vomiting were 
shown hy 24 per cent, of the cases 
after being returned to their l>eds. 
This was cither associated with an 
intra-ahdominal condition tliat would 
produce nausea or was secondary to 
the use of morphine or other narcotic 
drug. On the whole, our impression 
is that spinal anesthesia does not pro 
duce any postoperative vomiting un- 
less meningeal irritation occurs. 'The 
showing in this respect is far more 
favorable than that of our ether cases. 

Headache , — Mild headache followed 
in 21 per cent, of our si)inal anesthe- 
sias. Fifty per cent, of the ether 
patients had headache, which was, as 
a rule, more severe than after the 
spinal procedure. We have recently 
seen no severe headaches after the 
latter. Headache of the characteris- 
tic spinal type, f.r., increased by rais- 
ing the head from the j>illow’ and 
associated with some stiffness of the 
neck muscles, indicates the use of a 
contaminated or deteriorated solu- 
tion, which should be promptly dis- 
carded. 

Backache , — Sixteen per cent, of our 
spinal anesthesia cases complained of 
this symptom, as against 61 per cent, 
of the ether cases. 

Postoperative Pain . — The average 
duration of incisural pain after spinal 
anesthesia was twenty-nine hours, as 
against forty-eight hours after ether. 
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Mbumimria . — Despite a number of 
uranalyses, we have found no evi- 
dence that the intradural injection 
irritates the kidneys. This is corrob- 
orated by the tolerance of patients 
to repeated or extensive operations 
on the kidneys, in spile of existing 
serious renal disorders. 

Remote After-effects. — Injury to 
Nervous Puncture of the 

spinal cord by the needle produces 
no symptoms, and, while it is to he 
avoided, is relatively harmless. Lat- 
eral deviation of the needle with in- 
jury to a nerve-root may, however, be 
followed by a severe neuritis and 
secondary palsy, which is rarely ]>er- 
manent. Touching a nerve-root with 
the needle-point pnxiuces a lightning- 
like pain usually radiating down the 
leg. If this occurs the needle should 
be immediately withdrawn and rein- 
troduced. 

Secondary degeneration of the 
spinal cord from the chemical action 
of stovaine, as used in spinal anesthe- 
sia, does not, in my opinion, in the 
lea.st degree occur. Experiments on 
dogs in this connection are entirely 
misleading, owing to anatomical dif- 
ferences and the differences in the 
action of dilute and concentrated 
solutions of stovaine. 

Palsy of the abducens nerve, 
though met with several times in our 
earlier spinal anesthesias, has not oc- 
curred in a series of over -4000 recent 
injections. The condition is peculiar 
in developing in from seven to twelve 
days after the injection. Usually a 
single abducens is involved, but at 
times the palsy is bilateral. Recov- 
ery usually follows in from a few 
days to several months. Our cases 
occurred in a period during which 
the anesthetic was often p^odttdng 


headache and pain in the back of the 
neck. The period of incubation and 
the associated meningeal irritation 
suggest that the condition is due to 
the U.SC of a solution contaminated 
with bacteria. 

Neurotic Symptoms . — Weakness of 
the legs, backache, headache, and 
various pains are frequent after ab- 
dominal and especially after pelvic 
operations, wdiether ether or spinal 
anesthesia has been used. In the 
neurotic, especially those wdth pelvic 
symptoms, spinal anesthesia should 
accordingly be employed with cau- 
tion. Such patients, particularly if 
influenced by prejudiced persons, will 
often attribute all symptoms such as 
the above to the intradural injection. 

Mortality. — The safety of any an- 
esthetic depends, to a considerable 
extent, upon the experience and skill 
of the user. In comparing the mor- 
tality from spinal w'ith that from 
ether anesthesia, one should be mind- 
ful of the fact that the relatively 
favorable ether statistics frequently 
quoted do not actually represent con- 
ditions as they obtain in the general 
use of the drug, including its em- 
ployment by the inexperienced and 
imperfectly trained, in sudden emer- 
gencies, under unpropitious circum- 
stances, and upon patients poorly 
prepared for the anesthesia. Our 
own experience with ether as admin- 
istered by internes in hospitals, and 
the results of inquiry into the ex- 
perience, personal or otherwise, of 
several of my associates and assist- 
ants, suggests a mortality of about 1 
in 500 in ether anesthesia. 

As for spinal anesthesia, from up- 
ward of 5000 injections, including 
many admtoistered by my assistants 
and assodafeif we have had 10 deaths 
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on the operaUng table, and 1 death 
after operation, in which the anesthe- 
sia was a factor. Three of these died 
during or after operations for large 
empyemas — a condition now recog- 
nized as contraindicating spinal an- 
esthesia. Two patients died under 
c*perations for gall-bladder disease 
associated with peritonitis; one of 
these apparently was drowned by 
profuse, regurgitant vomiting as the 
operation was being completed, while 
the other was obese and bad a seri- 
ous valvular lesion. Of the remain- 
ing 5 cases of early dcatli three were 
nearly or quite pulseless before the 
anesthesia had been induced, the 
fourth was an infant with advanced 
general miliary tuberculosis, suc- 
cumbing during the search for an 
intrapulnionary abscess, and the fifth 
W'as an obese, elderly man with ex- 
tensive intestinal gangrene and diffuse 
peritonitis. These 5, properly to be 
considered as inoperable, were in a 
hopeless condition under any form of 
treatment. The eleventh case, tliat c>f 
an obese colored wotnan with a 
fibroid tumor, who died from circu- 
latory depression about two days 
after the operation, was the only fatal 
case in which the patient had been in 
even a fair condition at the time of 
anesthesia. 

In 4 of our spinal anesthesia cases 
attempts at etherization had been 
made in other clinics. In each case 
the operation had to be abandoned, 
as the patient collapsed, and it was 
evident that complete etherization 
would be fatal. In each of these pa- 
tients, without special preoperative 
treatment, the operation was suc- 
cessfully performed under spinal an-- 
esthesia, with subsequent recovery. 
Similar results were obtained in sev- 


eral additional cases in which opera- 
tion had been refused at other clinics 
on account of advanced sepsis, old 
age, or other cause. 

On the whole, in our experience 
ether and spinal anesthesias have 
proven abt)Ut e<iually dangerous, the 
former from exigencies necessitating 
a profound narcosis or the parlicii)a- 
tion of an imperfectly trained anes- 
thetist, the latter from fanlly sclec* 
tion of patients and, for a time, 
imperfect knowledge of the action of 
the anesthetic drug. These factors 
favoring a high mortality in spinal 
anesthesia having been eliminated, 
we have had no mortality from it 
during tlie past three years. Even if 
skillfully administered, spinal anes- 
thesia is probably more dangerous 
than a transient and light narcosis 
under ether or nitrous oxide-oxygen ; 
but it is safer than is a prolonged 
narcosis with complete muscular re- 
laxation under ctlier or nitrous oxide- 
oxygen. Spinal anesthesia produces 
the greatest degree of muscular re- 
laxation with the least protoplasmic 
disturbance. The method has been 
repeatedly selected ])y my medical 
associates, assistants and nurses for 
operations on themselves or members 
of their families. 

Although relatively safe and very^ 
effective when used .skillfully, spinal 
anesthesia is undoubtedly a danger- 
ous as well as unreliable procedure in 
the hands of those who do not under- 
stand its action. Ability properly to 
select patients suitable for its em- 
ployment is of paramount importance. 
For general, indiscriminate use ether 
remains the standard anesthetic de- 
spite its many drawbacks. The nov- 
ice should not attempt spinal anesthe- 
sia withput careful investigation of 
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the subject, and should apply it only 
in robust cases until due dexterity 
and familiarity with the technique 
have l)een acquired. 

SACRAL ANESTHESIA.—ln this 
type of anesthesia, also termed 
duraJ anesthesia by ( athelin, its orij^- 
inator, and extradural anesthesia t)y 
Lilwen who, in 1910, first reported 
material success with it, an anesthetic 
solution is injected through the sacral 
liiatiis into the pocket formed in the 
sacral canal below the level of the 
second sacral st\crmcnt owing the 
closure of the spinal dura mater 
around the nerve-trunks forming the 
cauda equina, 'fhe method has also 
been termed caudal anesthesia. The 
sacral pocket referred to is com- 
pletely isolated by the dura from the 
subarachnoid space above; none of 
the anesthetic solution, therefore, 
mixes with the cerebrospinal fluid. 
The areas affected in this procedure 
are merely those from vvliich sensory 
nerve-fibers pass to the centers 
through the sacral plexus. In the 
sciatic distribution collateral innerva- 
tion maintains sensibility ; the fully 
anesthetized region, therefore, in- 
cludes only the perineum, the anus 
and lower rectum, the urethra and 
penis, the low'cr part of the prostate, 
the scrotum, but not its contents, and, 
in the female, the e.xternal genitals 
and vagina (1*. Hull). 

Novocaine is the anesthetic drug 
generally used. Bull (1915) gener- 
ally injects 20 c.c. (5 drams) of a 2 
per cent, solution, plus epinephrin. 
Lewis and Bartels (1916) use from 
40 to 90 c.c. (154 to 3 ounces) of a 
mixture in equal parts of 1 per cent, 
novocaine solution and 1 per cent, 
potassium sulphate solution, made 
with freshly distilled sterile water. 


with 2 drops of 1 : 1000 epinephrin 
solution added for each 30 c.c. (1 
ounce) of the combined solution. 

During the injection the patient is 
placed on his right side, wdth head 
slightly elevated and back strongly 
curved. After proper local cleansing 
the .sacral hiatus is located, just be- 
low tlie si)inous process of the sacrum 
and above the coecyx. in the midline. 
Lewis and Bartels infiltrate the skin 
and deeper soft tis.sucs over the 
hiatus with the anesthetic solution 
liefnrc making the injection. The 
needle is first held at 43" w’ith the 
skin surface, hut as s<Jon as jienct ra- 
tion of tlic ligamentous mcinhraiie 
covering the sacral hiatus is felt, the 
syringe is carried dc'wn almost to a 
level with the body jilane at that 
point, and the needle made to follow 
the axis of the sacral canal, into 
which it is introduced for a distance 
oi or 2 inches. Jf, in error, the 
needle has gone up loo far and passed 
through the dura into cerebrosi)inal 
fluid, numerous drops of the latter 
will escape through the needle wdien 
the trocar wire is withdrawn. 

Care should always he taken, he- 
f<»re administering the injection, to 
ascertain that the needle has mit 
entered a vein. The injection should 
be given slowly. 

The method differs radically from 
spinal anesthesia in the time required 
for development of the analgesic ef- 
fect, from eight to twenty minutes be- 
ing consumed in the permeation of 
the aneslheric through the dura cov- 
ering the nerve-trunks. The an- 
esthesia lasts for about an hour (Sie- 
bert); Relaxation of the sphincters 
and pfeivic floor is a salient feature of 
the method. 

Lewis and Bartels report 13 pros- 
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tatectomied, 68 cystoscopies, 2 cys- 
totomies, and 1 external perineal ure- 
throtomy performed under caudal 
anesthesia. In the cases of supra- 
pubic incision local infiltration anes- 
thesia at the site of incision was also 
used. Three of the jirostatectoniics 
required partial or complete ether 
anesthesia in addition. Among the 
68 cystoscopies there were 13 in- 
stances of only partial analgesia and 
5 of no analgesia (3 of the.se failures 
due probably to faulty technique). 
Hull reports imperfect anesthesia in 
15.6 per cent, out (*f f)0 cases. 

Complications arc uncommon and 
not dangerous. 'I'lie method is 
deemed es[)ccially advantageous ])y 
f.ewis and Hart els in aged bladder 
and prostalic eases already .so re- 
(luc(‘d by back pjcssurc, and 

toxemia as to possess no resisting 
jv>wcrs to stand further depletion by 
other methods of anesthesia. .Stoeckcl 
a])])lied the. j>rocedure in 141 
cases of childbirth, with distinct relief 
from pain in 111 cases. A tendency 
to arrest of uterine eontraetions when 
the injection was made at the be- 
ginning of labor was noted; but 
when once the contractions had well 
started, there was no such cflecL 
Successful results were al.so obtained 
with sacral anesthesia in 5 cases of 
dysmenorrhea. 

As long ago as PK)! C'alhelin used 
injections of normal .saline solution 
into the sacral canal for enuresis, 
tabetic crises, etc. 

Sacral anesthesia is, with difficulty, 
applied in the obese, the very nerv- 
ous or hysterical, and in children. 
According to Suchy, it is contraindi- 
cated in the alcoholic. 

W. Wayne Babcock, 
Philadelphia. 


SPINAL CORD, DISEASES 
OR— GENERAL CONSIDERA- 
TIONS. — The diseases of the spinal 
cord, including the various congenital 
and acquired deformities and anoma- 
lies of development, together with the 
primary or complicating affections of 
the meninges, are more than fifty in 
-number. C)f this list, infantile sj)inal 
paralysis, myelitis, and locomotor 
ataxia ctmstitute collectively prob- 
ably three-fifths of all tlic cases. 
Locomotor ataxia has been described 
in a separate article; so have multi- 
])le sclerosis and the forms of menin- 
gitis. Abscess of the cord is best 
studied in connection with caries of 
the vertebra, with which it is often 
as.sociated. The non-traumatic vas- 
cular diseases of the cord — hemor- 
rhage, eni])olus, thrombus, and aneu- 
rism — are exceedingly rare, and this 
is true also of tumors, though perhaps 
less so. The spinal type of progres- 
sive muscular atrophy has been in- 
cluded among the diseases of the 
muscles. 

INFANTILE PARALYSIS; PO- 
LIOENCEPHALOMYELITIS. 

SYNONYMS. — Infantile spinal pa- 
ralysis; myelitis of the anterior 
horns; acute atrophic paralysis; es- 
.sential paralysis of children; West’s 
morning paralysis. 

DEFINITION. — .An infectious dis- 
ease due to a minute micro-organism, 
characterized by a j)iirely motor 
paralysis of flaccid tyq)e, occurring 
usually in young children, the paral- 
ysis being followed by rapidly de- 
veloping atrophy, with degenerative 
electrical reactions in the affected 
muscles. 

Not all chiUlren and relatively few 
adults are su.sceptible to infantile pa- 
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ratysis. Ypung children arc xnibre 
susceptible, generally speaking* than 
older ones; but no age can be said 
to be absolutely insusceptible. When 
several children exist in a family or 
in a group, one or ni«)rc may be af- 
fected, while the others escape or 
seem to escape. The closer the fam- 
ily or other groups are studied by 
physicians, the more numerous it 
now appears arc the number of cases 
among them. This means that the 
term “'infantile paralysis'’ is a mis- 
nomer, since the disease arises with- 
out causing any paralysis whatever, 
or such slight and fleeting paralysis 
as to be difticult of dctcctimi. Simon 
Flexner (Tulilio Address, New York, 
July 13, 1916). 

An acute, a subacute, and a chronic 
form are rcc<.)j^nizecl, the last com- 
monly observed in adults. 

Formerly our conception of the disease 
was that of a pure, flaccid motor paralysis 
without cranial-nerve involvement or cere- 
bral implication, the lesion being constant 
fTud limited to tlie giant cell of the anterior 
horns. Epidemics of poliomyelitis had 
been noticed, though infreqcuntly, and a 
growing belief existed in the theory of 
some specific micro-organism. 

lietweeii and a number of en- 

demic oiitbreak.s occurred in various sections 
of this and other countries, and such varia- 
tic»ns from standard appeared in the* clinical 
picture as to modify conij)letely its inter- 
pretation. Adults as well as children were 
attacked, many cases jjroved fatal, cranial 
nerves were frecpiently afTcctcd, sensory dis- 
turbances, though temporary, were, at 
times, conspicuous, and the gravest cere- 
bral complications were noted. The picture, 
in short, was that of invedvement of the 
entire motor neuron system, cortex, basal 
and cord. This complex picture continued 
to be the rule up to within the past two or 
three years, since which lime I have no- 
ticed a reversion to the old classic type. 
The final demonstration by Flexner and 
Noguchi of an almost uUra-microscopic or- 
ganism, capable of inducing the disease in 
monkeys and recoverable from its victims, 
establishes its etiology as one of specific 
mf action. 


SYMPTOM S,--ProdrG!!iata atu 
rare, as a rule. Irritability, malaise 
weakness, nausea, constipation or 
diarrhea, coryza, bronchitis, tonsillitis 
or restle.ssness may precede an at- 
tack. These may disappear com- 
pletely and be followed a few days 
later by poliomyelitis. Bronchopneu- 
mtuiia may then develop owinjj to 
paralysis, or, at least, paresis of the 
respiratory muscles. 

The disease begins abruptly, usu- 
ally with some fever. The tempera- 
ture may be only slightly elevated ( 1 
to 3 degrees), the range being higher 
and the fever more prolonged, the 
older the child. In the New York 
epidemic of VK)7 the temperature 
ranged from lOP 1'. to 104^ F. (,38.3'" 
C. to 40"' (*.), hut higher tempera- 
tures, F. to 1(X)“ F. (40.5° C. to 
41.1° C), have, though rarely, been 
noted. A definite chill is also rare, 
'fhere may be .slight digestive disor- 
ders, such as vomiting and diarrhea, 
slight headaclie, and sometimes pain 
in the hack and the limbs. These 
general symptoms vary in intensity 
with the temperature. In about one- 
fourth of all cavses the onset of the 
disease may be marked by a convul- 
sive .seizure. The younger the pa- 
tient and the higher tlie temperature, 
the more likelihood is there of con- 
vulsions, which, however, are rarely 
repeated more than once or twice. 
Some cases, however, run their 
course without fever. 

Headache is common, at least in 
patients old enough to complain. In 
the New York epidemic it was usu- 
ally general or frontal, but in cases 
obsc^ed by Wickman, it was occip- 
ital. * It is moderately severe, as a 
rule, but is occasionally mtense. 
Prostration is mairked when the on- 
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abortive cases. Albuminuria and 
anuria are occasional; incontinence 
rare. The bladder and rectum are 
not involved. 

Besides the irritability observed, 
early excitement, restlessness, anxi- 
ety, and mental perturl>ati<>n arc com- 
monly noted. This is followed, par- 
ticularly in children, by a period of 
apathy or drow'siness, with some 
confusion on wakinf^. This confused 
state may lapse into mild delirium of 
short duration. Convulsions some- 
times occur also in children as 
noted abt)ve. On the whole, how- 
ever, the patient tends to retain 
consciousness thr<»u{^dn»ut the illness, 
even in lethal cases, and coma is 
rare, f'ain is complained of early, 
particularly in the ])ack of the neck 
and spine. Tlie pain in the face, arms, 
and le^^s resembles that myalgia, 
but it may present the characteristics 
of neuritis, with hyperesthesia and 
tenderness over the nerve-trunks, 
riiis may persi.st h)r weeks, hut, as a 
rule, the pains subside with or before 
the onset of paralysis. Again, menin- 
gitic symptoms — stifTiiess of the neck 
and spine, contraction of the spinal 
muscles witli retraction of the head — 
may be noted in addition to the pain 
in the same areas. Kernig’s sign — 
inability to extend the leg when the 
thigh is flexed at right angle — is also 
present in some cases. 

Both in cases which do not result 
in paralysis and those that do, mus- 
cular twitchings, jerks ^md tremors 
usually occur. They may first be 
elicited when the physical examina- 
tion is made, or during sleep, when 
they are most noticeable. At first the 
patellar reflex is exaggerated, but it 
is invariably diminished dr atoliahed 
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before the onset of paralysis. It may, 
however, be abolished on one side 
and exaggerated on the other. 

After a few days — usually 2 or 3, 
rarely more than 10— the fever and 
general disturbance subside, and not 
until then, usually, is the true nature 
of the illness made evident by the 
discovery of a flaccid motor paralysis, 
which may at first affect all of the, 
extremities as well as the trunk-mus- 
cles. If suspected and sought for, 
however, the paralysis may often be 
detected during the febrile stage. 
Within a week or two the general 
paralysis clears away, leaving a resid- 
ual paralysis limited to one or more 
limbs, or, it may he, to a single mus- 
cle or group of muscles. Such groups 
arc invariably of muscles of asso- 
ciated function. The lower limbs arc 
rather more frequently afleclcd than 
the arms. A paraplegic distribution 
is common, a hemiplegic distribution 
exceedingly rare. 

In i>erliaps one-fourth of all cases 
among children the onset is even 
more abrupt than as described. The 
child may be put to bed in apparent 
good health, slcej) quietly or ])erhaps 
a little restlessly llirough the night, 
and is found the following morning 
bright, cheerful, and wdth a hearty 
appetite, hut paratyzed in one limb, 
or, it may he, with a paraplegia, the 
affected limb hanging helpless and 
inert. Such cases were described in 
the older literature as IVcst's morn- 
ing paralysis. 

Within 2 weeks usually, sometimes 
much earlier, the muscles paralyzed 
begin to atrophy. The wasting some- 
times progresses rapidly. If the child 
is fat, this atrophy may not he ap- 
parent to the eye, but palpation will 
at oifce make it evident Not only 
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does the limb look wasted, but it 
usually presents a bluish, cyanosed 
appearance, and to the touch of the 
examiner it is distinctly colder than 
its fellow. The deep reflexes are lost, 
if affected at all. 

Simultaneously with the atrophy, 
(.r it may be a little later, an altera- 
tion both quantitative and qualitative 
. may be noted in tlie response to both 
the faradic and galvanic currents. To 
the faradic current the muscular re- 
sponse is at first simply diminished. 
It grows more and more feeble from 
day to day, and is eventually lost 
completely in severe cases. To the 
galvanic current the nerves involved 
show at first beginning and later 
more or less complete reaction of de- 
generation, In making these elec- 
trical tests the corresponding sound 
muscles in the unaffected liml) should 
be used for comparison. Minor 
changes can only be determined in 
this way. 

Within a few months various de- 
formities from contraction and unop- 
posed muscular antagonism may de- 
velop. Talipes varus and ec|uinus, 
and many other deformities are pos- 
sible. Sometimes an arrest of de- 
velopment occurs, emc limb after a 
few years being shorter than the 
other, or one hand or foot smaller 
than the other. 

Chronic poliomyelitis is one of 
the forms of progressive muscular 
atro])hy and, together with the sub- 
acute variety, differs chiefly in the 
mode of onset and rate of progress, 
but not the nature of the paralysis. 

Individual cases so vary from the 
classic type in recent years as to 
suggest the presence of different af- 
fections. Wickman, of Stockholm, 
Sweden, after a careful study of the 


Scandinavian epidemic, and a clinical 
.study of 1025 cases, showed, how- 
ever, that all the supposed disorders 
were but different forms of the s^me 
disease. An analysis of Wickman’s 
paper, by Dr. W. R. Ramsey, of St. 
Paul {Jour. Minnesota State Med. 
Assoc., Dec., 1909), so ably summar- 
izes this important contribution that 
it is reproduced below as accurately 
descriptive of the disease as wo have 
been seeing it in the past ten or fif- 
teen years. 

Poliomyelitic Form. — The sickness al- 
most always l>c*?ins acutely with fever 
and general indis|>(».sitic>ii. The expressed 
opinion of several authors, that in a great 
percentage of the ca^es the paralysis ap- 
pears wdth<.>ut preceding initial symptoms, 
is certainly incorrect and rests upon in- 
sufficient observation. Sometimes the acute 
symptoms are preceiled indefinite pro- 
dromatu. Sometimes the disease develops 
in two phases w^ith a distinct [lause be- 
tween, bo that the patient, partially or 
even completely, recovers from the initial 
symptoms and then again becomes ill with 
accompanying puraly.sis. 

Among the initial symptoms are pain 
and a somewhat "characteristic hyperes- 
thesia. Another scries of initial symp- 
toms are meningitic iriitation, pain in the 
back of the neck, and sometimes coni- 
Ijletc opisthot<jno.s. In many cases the 
gastrointestinal syinptom.s, vomiting ami 
diarrhea, are so severe that the disease 
assume.s the stamp of an acute ga.stroin- 
testinal catarrh. During the first days it 
is not seldom that ’•etetition of urine is 
observed, but this aisappcars, without ex- 
ception, in a short time. Tnc severity of 
the onset and of the initial symptoms can- 
not be djcpcndec upon to determine the 
future course of the disease. 

The generally accepted opinion that the 
paralysis continues for life and that it is 
always attended by atrophy and the reac- 
tion’ of degeneration, is not true; on the 
conti^ary, there are many cases which only 
show a transient paralysis of several days 
to several weeks when the paralysis com- 
pletely dlsa^pekrfi; 
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The paralysis may Involve the ditferent 
muscle groups and may sometimes limit 
itself to a definite muscle group, e.p., the 
muscles of the neck. Sometimes most un- 
usual symptoms appear, e.g., the pupillary 
symptoms and optic neuritis, 

SensiV/ility to pressure over the nerves 
and muscles appears in a considerable 
number of cases. In rare cases there is 
a marked interference with sensibility, or 
partly a dissociatetl paraij'sis of sensation, 
or sometimes a conii)letc anesthesia a> a 
result of the changes in the anterior horns 
of the cord. JVetty c«instanily appears a 
diniinution in tlie so-called electric sen- 
sibility, and, indeed, in many cases one 
can speak of a partial [>aral 3 'sis of sen- 
sibility <.>r sensation. 

(.‘oncerniiig the tendon reflexes: The 
jj.ntellar reflex comes chiefly under con- 
sideration. I'licse are by no means al 
way.", absent. An exaggeration of these 
reflexes may t»reccde their cotnplete dis- 
a])pearance. Incomplete paralysis of the 
leg with incrca.'^e of the patellar reflex 
may remain. In afl'ections of the upper 
part of the c<»rd the patellar reflex may 
he increased as an indication that the 
white sul).stanco is also involved. 

Landry's Form. — In an<»ther series of 
ca.ses the disease takes on an extensive 
course, and, indeed, the dufcrent niUMcle 
groups may become involved, either in an 
ascending or descending manner. 

In case the mirscles of respiration arc 
inv<dved, which means an affection of the 
respiratory center, the disease assumes 
the form of Landry’s paralysis. .Since the 
pr<»grcss the paralysis may he more 
easily followed in adults than in children, 
the erroneous reports, which arc found 
generally in the literature, explain the 
different ages, as also the progno.si,s of 
poliomyelitis. Landry’s paralysis in a 
child is generally diagnosed as poliomye- 
litis, while a fatal poliomyelitis in an 
adult is generally diagno.se<i as Landry's 
paralysis. 

Bulbar Form. — The bulbar and brain 
forms may occur together or separately. 
Most often in these forms facial paralyvsi.s 
appears, but frequently also an affection 
of the hypogIo8.sus and eye muscle.s may 
occur. Sometimes the disease takes the 
form of an acute bulbar paralysis, but this 


form appears to be rare. Som -times there 
exists an injury to the center of accom- 
modatiem, and thereby an ataxia of the 
cerebellar type or an exaggerated condi- 
tion of the reflexes may occur. 

Kncephalitic Form, — Linder this form 
are considered all cases of cerebral 
paralysis. 

Ataxic Form. — This form appears a.s a 
transient, acute ataxia, which most fre- 
quently resembles the cerebellar type. 

Polyneuritic Form.— When I mention 
lhi.> as a separate form 1 do so from 
purely practical grounds. J>uring the epi- 
demic many case.s appeared which, when 
grouped, were that of a distinct polyneu- 
ritis. To this form belong, lirst, cases 
which in a comparatively short time com- 
pletely recover, especially when they arc 
accennpanied by well-pronounced disturl>- 
ance of .sensation, such a.s pain and pares- 
thesia; sec<md. cases which present such 
local symptoms as pain upon prc'isure on 
the nerves and muscle^, and which may 
he regiirded as an affection of the periph- 
eral nerves; third, those eases under form 
5 mentioned as the ataxic forni. l‘he last 
two forni.s, 5 and 6, correspond to what 
is descril>ed in the literatii^-c a.s acute 
m(»tor infectious neuritis. Clinically they 
canm»t he differentiated from this form, 
hut etiologic-illy they are not identical. 
The pathological investigations have not 
been able to differentiate these fortns, hut 
since .so many case.s occurred during this 
epidemic of poliotnyelitis, we must assume 
them to he of common origin and that 
the disease is really a transient pediomyc- 
litis. That the differential diagne^'sis be- 
tween acute poliomyelitis and polyneuritis 
under <»thcr conditions must first he con- 
sidered, is self-evident. 

Meningitic Form.— -As hcf(»re mentioned, 
in the initial stage and, indeed, not seldom 
meningitic irritation ajjpears. This may 
he so severe and characteristic that one 
thinks he has to do with an acute ineiiin- 
gitis. Later, however, the appearance of 
the paralysis, usually makes the condition 
clear. The u.sual paraly.sis may, however, 
remain absent, so that the whole course 
is that of a meningitis serosa. This was 
demonstrated during the epidemic, clinic- 
ally as well as by autopsy. 

It is then natural to conclude that at 
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least a part of the sporadic cases of se- 
rous meningitis results from the poison of 
the acute poliomyelitis. 

The opinion of several investigators, 
that there exists a relation between the 
etiology of epidemic cerebrospinal menin- 
gitis and infantile paralysis, is, in my 
opinion, not sound. The difference in the 
whole course of the diseases, in the in- 
dividual symptoms, as well as in the an- 
atomical changes, is so great that we 
are justified in regarding them as two 
distinct diseases. 

Abortive Form. — i*>eqiiently other cases 
occurred in the vicinity of the typical 
cases of poliomyelitis, which, in general, 
gave only the picture of a general infec- 
tion, hut of which the symptoms corre- 
spond to the initial symptoms of the 
typical ones. Such cases must be termed 
abortive forms. One can, however, differ- 
entiate various types of the abortive 
form : — 

(o) Cases which run the course of a 
general infection. 

(/)) Cases in which there is some men- 
ingitic irritation. 

(c) Cases in which the painful .symp- 
toms are well pronounced (influenza 
type). 

(d) Cases in which the gastrointestinal 
symptoms are especially marked. 

How far anatomical changes of even 
the slightest degree are present in these 
abortive cases is not, w'ith any certainty, 
decided. 

DIAGNOSIS. — An early diagnosis, 
i.c., before the onset of paralysis, 
would prove of service as regards 
prophylactic measure.s, were any such 
available. 

We must accustom ourselves to 
keep the possibilities of poliomyelitis 
more frequently in view. Any case 
of acute febrile disease, especially in 
children, which is characterized by a 
general hyperesthesia of the skin 
with a tendency to profuse sweat- 
ing, absence of leucocytosis, weak- 
ness, and decrease of the muscle 
tonus in certain muscle groups with 
diminished tendon reflexes should 
strongly arouse suspicion. Starck 
(Med. Klinik, Dec. 22, 1912). 


The prodromal symptoms Enumer- 
ated under the foregoing heading are 
important in this connection: Irri- 
tability and restlessness several days 
before other symptoms appear; head- 
ache, vomiting, then slight spinal 
rigidity with occipital headache and 
backache, particularly along the 
spine when any attempt at rotation 
of the trunk is made; marked and 
persistent asthenia; rapid and weak 
pulse; hypcresthe.sia ; pains in the 
limbs with exaggerated patellar re- 
flex — are sugge.stive in the ab.sence of 
an epidemic, and especially so when 
t4ie prevails. 

In some forms of poliomyelitis, the 
brain, medulla, and pons are specially 
involved. leaving the coni, for the 
most part, unafifeclcd permanently. — 
really cases of polioencephalitis. 
Some of these cases closely resemble 
cerebrospinal tneningitis. The differ- 
ential points are: (1) In poliomye- 
litis there is a short preliminary 
period in which patient, having had 
high fever, continues to be about: nut 
in meningitis. (2) Increahing sopor, 
extending over da 3 ^s, in poliomyelitis; 
this is quite unlike the onset of eere- 
bro.spinal meningitis. Other cases 
closely simulate tuberculous menin- 
gitis. Differential points; (1) In 
polioencephalitis, onset is .sudden; in 
tubercuUms meningitis, gradual. (2) 
In former affections, there occurs a 
gradual diminution of the prelimi- 
nary vsopor, and in a week or two p.*!- 
tient is brighter; in tuberculous men- 
ingitis sopor deepens into coma. 
Koplik (Amer, Jour. Med. Sci., June, 
1911). 

Hitherto unobserv^cd preparalytic 
symptom consisting of a peculiar 
twitching, tremulous or convulsive 
movement of certain groups of mus- 
cles, lasting from a very few seconds 
tQ somewhat less than a minute. The 
amplitude of vibration is greater than 
in a tremor, not so constant Coltiver 
<Cid.; State Jonri Modi, Nov., 1913). 
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CdiiKestion of iht throat is almost 
constant during the early acute stage. 
It is usually limited to the faucial 
mucosa and the pharynx, while the 
soft palate assumes a deep red color 
and often, in addition, a distinct vio- 
laceous tinge. The latter, when pro- 
nounced, is somewhat distinctive. 
Regan (Arch, of Pediat, Dec., 1917). 

Tuberculous meningitis may he 
simulated. The spinal fluid in this 
case may contain tubercle liacilli, and 
injection of it into a guinea-pig may 
facilitate differentiation. There may 
be an evident primary focus, and also 
choroidal iul)ercles. Syphilitic menin- 
gitis is determined by a positive Was- 
sermaiin. Otlier diseases to be ex- 
cluded are gastro-intcstinal disturb- 
ances. rickets, scurvy, actite artliriti.s, 
and tul>crculosis of the hip. Tum- 
powsky (III. Med. Jour.. Apr.. 19181. 

K’eporl of experiments indicating 
that the virus is regularly present in 
the tiasopharynx in the tirst days of 
illness and deereases relatively quickly 
as the disease progresses, except in 
rare instances; and that it is unusual 
for a carrier state to be developed, 
h'lexner and -Snioss (Jour, of Exper. 
Med.. Apr., 1919). 

In several personal cases and others 
observed l)y colleagues in a recent 
outbreak, all had at the outset a catar- 
rhal inflammation of the nose and 
throat and but few gastro-intesliiuil 
signs. Abrahamson (N. Y. Med. Jour., 
April 2(), 1921). 

A lumbar puncture made at this 
time may confirm the diagnosis by 
demonstrating a slight opalescence or 
rnilkines.s in the spinal fluid with- 
drawn. which ofialescence indicates 
the early appearance of paralytic phe- 
nomena. It also contains, after a pre- 
liminary fall, an excess of leucocytes, 
mainly lymphocytes, tending to reach 
the maximum when paralysis impends. 
The value of lumbar puncture as 
an aid in diagnosis between cases of 
acute cerebrospinal meningrttts and 
acute poliotnyeiitis of the meningeal 
type is undoubted. In the former 


the fluid shows marked turbidity, fre- 
quently coarse, purulent clot forma- 
tion. a great excess of albumin, ab- 
sence of dextrose, and the meningo- 
coccus. Forbes (Lancet, Nov. 18, 1911), 

Increase of pressure is the most 
persistent of the changes in the spinal 
fluid in poliomyelitis, and does not 
disappear for several months. After 
the tenth day it is present in nearly 
1(K) per cent, of cases. Of the fluids 
examined. 93 per cent, showed an in- 
crease in the globulin content and 8(» 
per cent., a pleocytosis. Lympho- 
cytes predominated. I.arkin and Corn- 
wall (Arch, of Pediatr,, Aug., 1918). 

The hi.story of the acute or febrile 
.stage is of import, especially in ex- 
cluding cerebral meningitis and the 
cerebral palsies of childhood. In polio- 
myelitis there are few irritative symp- 
toin.s. Convulsions may occur, but 
the jiatienl does not develop ejulepsy 
or mental enfeeblement. Epilepsy, on 
ibe other hand, is often a part of the 
symjilom-picturc in the cerebral pal- 
sies and mental impairment in some 
degree almost invariably present. 
The lyj>e of the paralysis in the two 
is exactly oppo.sitc. In poliomyelitis 
the fiaralysis is flaccid, the reflexes 
arc lost, llie muscles atro])hy, the 
muscles affected are functionally as- 
sociate<I, and a monoplegia is the rule 
as regards distribution. In the true 
cerebral palsies the jiaralysis is spas- 
tic in type, with exaggerated reflexes; 
no wasting, altliough arrest of de- 
velopment may result; the paralysis 
is of muscles anatomically associated; 
the distribution is usually hemiplegic, 
monoplegias being rare. In cerebral 
palsies, too, the cranial nerves, par- 
ticularly the facial, are often affected 
and the mind is almost invariably im- 
paired, Finally, there are no elec- 
trical changes characteristic of the 
cerebral palsies. 
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From other jorms of myelitis infan- 
tile spinal paralysis is to be distin- 
g:uished cliiedy by the frequent ab- 
vSence in the latter aflfectiuu of sensory 
symptoms, of sj)liiiicler involvement, 
of bed-sores, of spastic (jr semispastic 
phenomena. Palsies from peripheral 
neuritis due to trauma, including* so- 
called birth-palsies caused l)y obstet- 
rical hu'ceps or injury in delivery, are 
often dilTicult to distinguish from 
politnnyelitis. The history of injury 
to the arm or shoulder and the an- 
atomical distribution of the i)aral\sis 
are points of differential value. Tn 
neuritis of this type sensory disturb- 
ances are not conspicuous, as a rule, 
but may be present. 1'he liistory as 
to mode of onset and progress serves 
to distinguisli poli<»myelitis antcri(»r 
acuta from the pure muscular atro- 
j)hies. Differentiation from cerebro- 
spinal meningitis is at times, espe- 
cially in endemic outbreaks either 
disease, exceedingly difticnlt. Lab- 
oratory methods in the bacteriolog- 
ical examination are in such cases 
imj)erative as the only accurate method 
by which to determine the identity of 
a given case. 

ETIOLOGY. — d'hc pathogenic 
agent of i)olioccrebromyelitis has been 
■ found by J'lexncr to be an exceed- 
ingly minute organism, emulsions of 
a virulent s]>inal cord being still in- 
fective after liltratirm ihrJHigh Cham- 
berland filters. That it is a living 
organism is shown l)y tlie fact that 
it undergoes reproduction in the b6dy 
of an inoculated animal, a small 
amount of emulsion of the spinal cord 
(»f a victim of the disease injected 
into a monkey being sufficient to 
cause it after a period of incubation 
of 5 to 46 days. It has not been iso- 
lated in pure culture. 


It is not only constantly present in 
the cerebrospinal system, but also in 
the mucosa of the nasal cavities and 
pharynx, the salivary, mesenteric, 
and lymph glands after inoculation, 
•and also in the spinal fluid, and in 
small quantity in the blood. Animals 
other than the monkey, with the ex- 
ception of certain breeds of rabbits, 
do not ai)pear susceptible to inocula- 
tion. Monkeys that recover from the 
intecti«m show a definite immunity to 
reinoculatiun, wiiile their blood-serum 
deprives an emulsion of virulent 
spinal cord of all pathogenic ])ower. 

'J’hc organism ])n>])al)ly penetnilcs 
the central nervous system after en- 
tering the body by way of the naso- 
pharynx or intestinal tract, or both, 
'file .secretions oi ilic nose and throat 
are, therefore, regarded as infectious 
and capable of dissL'ininating the dis- 
ease by direct contact. Hence, the 
fact that the patient should be iso- 
lated and kepi from sclujol at least 
tliree weeks after convalescence. See 
Pkofijvlaxis below. 

The physical properties of the vi^u^ 
adapt it well for conveyance to the 
nose and throat. iJein^ contained in 
their secretions, it is readily di.s- 
trihuted hy cougliinj?, sneezing, kiss- 
ing and hy means of fingers and' 
articles contaminated with these se- 
cretions, as well as with the inte.s- 
tinul di.scharges. Moreover, as the 
virus is thrown off from the bodj' 
mingled with the secretions, it with- 
stands for a long time even the high- 
est .‘summer temperatures, complete 
drying, and even the action of weak 
chemicals, such a.s glycerin and car- 
bolic acid, which destroy ordinary 
bacteria. 

Hejice mere drying of the secre- 
Mons is no protection; on the con- 
trary, as the dried secretions may be 
converted into dust which is breathed 
into the nose and throat, they be- 
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come a potential source of infection. 
The survival of the virus in the se- 
cretions is favored by weak daylight 
and darkness, and hindered by bright 
daylight and sunshine. It is readily 
destroyed by exposure to sunlight. 
Simon Flexner (Address, New York, 
July 13, 1916). 

Ninety per cent, of the acute cases 
occur within the iirst decade of life 
and more than half of all cases within 
the first three years of life. Among 
children the two sexes seem about 
equally .susceptible. Among adults 
it is comparatively rare in the female. 
'Fhe disease is no respecter of caste 
or class, nor docs it manifest any 
special racial jnoclivities, though the 
negro is comparatively exempt and 
the disease is more common in cen- 
ters of dense population than in rural 
districts. Poliomyelitis is often a 
sequel to the febrile infections of 
childhruxl, especially scarlet fever, 
measles, and diphtheria. In this re- 
spect, as well as others, its etiology 
is (|iiiie similar to that of epidemic 
and sporadic cerebnjs])inal menin- 
gitis. Ptdiomyelitis may also occur 
as an epidemic. 

In not a few instances trauma ap- 
pears as the exciting cause; exposure 
to extreme cold or to excessive or 
violent exercise may superinduce the 
disease. The season has its intlucnce, 
many more cases occurring in sum- 
mer than in winter. This is espe- 
cially noticeable in seasons of pro- 
longed excessive heat. Among adults 
violent exercise, exposure, trauma, 
debilitating excesses, and syphilis 
are recognized as potent factors. 
Heredity is not a factor. 

PATHOLOGY.— The essential le- 
sion in acute anterior poliomyelitis is 
a trophic destruction, more or less 
complete, of the larger gatiglion-celis 


(giant cells) of the anterior horns. 
This occurs as the result of an in- 
flammatory myelitic process dis- 
seminated more or less extensively 
throughout the cord, f)Ul chiefly in 
the anterior gray matter, induced by 
the Flexner micro-organism, the me- 
dium of invasion being the branches 
of the anterior spinal artery. In the 
Strumj)ell and Wernicke types the 
cortical and basal nuclei or neurons 
are involved. The cells of the lower 
dorsal and inidcervical segments are 
most frequently affected. 1'he ante- 
rior nerve-roots are also affected sec- 
ondarily with degenerative changes, 
and this is true of the muscles to 
which the affected nerves are distrib- 
uted. 'I'he atrophied muscles .sliow 
a distinct dirninuticni in the size and 
number of fibers, the normal tissue 
being replaced by fat and connective 
tissue. 

PROGNOSIS. — To approximate 
(during the acute febrile stage the 
extent or degree and tlie distribution 
of the final more or less permanent 
paralysis there is no positive guide, 
but the severity of tlic constitutional 
•disturbance, including- temj)erature, 
is sometimes an index. Occasionally 
after llie constitutional disturbance 
subsides, the loss of power may re- 
main rather widely distributed. In 
such instances the electrical response 
affords information. If tlie quantita- 
tive response grows less or the quali- 
tative change greater from day to day 
in certain muscles or a limb, just in 
proportion is there likely to be a per- 
manent residual paralysis. In all 
cases some* permanent paralysis will 
remain, but it may be six months 
from the onset before the limits of 
this paralysis can be determined. The 
patient is handicapped physically in 
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after-life to a greater or less extent, 
but never mentally. The prognosis 
depends largely upon the ability of 
the parent to carry out instructions 
in faithful, patient, persistent treat- 
ment, Recoveries range from 7.1 per 
cent. (New York ejndemic) to 19.2 
per cent. (Minnesc^ta epidemic). 

In poliomyelitis proper the prog- 
nosis as regards life is almost invari- 
ably good. In the poliocncephalitic 
type a fatal result has been frequently 
noted, and this is true of certain en- 
demic outbreaks, a variable virulence 
in the micr(»-organism affording the 
probable explanation. 

The /froffftosis a& to life is g'ood in 
sporadic cases; in cpideinic.s the mor- 
tality is frequently 12 per cent, and 
in some may rise as high as 40 per 
cent. Ilochhaus (Miinch. med. Woch., 
Nov. 16, 1909). 

PROPHYLAXIS.— Flexner holds 
that the United Slates has suffered 
disproportionately and more severely 
than Europe in its epidemics of polio- 
myelitis becau.se the disease wa.s 
often unrecognized, and there were 
no authoritative sanitary regula- 
tions to enforce quarantine. Mo.st 
attention should be paid to preven- 
tion. Human traitsmission, both by 
those actively infected and those who 
are about the ill, occurs frequently. 
Hence there mu.sl be quarantine of 
the sick and of those in attendance on 
the sick. Cases of long persistence of 
the active virus in the monkey are 
cases of chronic bacteria carriers. A 
period of i.solation of three to four 
weeks is necessary even in ordinary 
cases. The nasal and buccal secre* 
lions of those affected with polio- 
myelitis must be especially well cared 
for, as in them is probably the chief 
source of infection^ although all the 


excretions must also be asepticized. 
Domestic animals may serve as res- 
ervoirs for the virus. Flies may 
harbor the virus on their bodies or 
in their viscera. Recovery from the 
disease is effected by means of im- 
munizing principles in the blood. 
Sera obtained from animals subjected 
to injections of spinal cord and brain 
of monkeys containing the living 
virus are relatively w’eak in anti- 
bodies, and will be of little aid in 
cases of developed poliomyelitis in 
human beings. The only drug rec- 
ommended is hexamethylenamine. 

Once in the air the virus may be 
disseminated in various ways, by di- 
rect contact with clothing, by the 
wind, and by water. As pr()i>liy lactic 
measures, washing dnwn and oiling 
the streets, antiseptic sciMibbings of 
rooms, spraying the nasopharyjix 
wdth hydrogen peroxide in persons 
expo.scd, a iitrict quarantine for at 
least two ^nl'»nth^, prohibition 
bathing in stagnant water in a neigh- 
borhood where a case occurs, as well 
as of ])laying around sand-heaps, and 
thorough disinfection of domestic 
animals are recoiiiniended. M. Ncu- 
staedter (Jour. Amcr. Med. .Assoc., 

Sept. 7, 1912). 

^ The writer emphasizes the need 
for greater care in the prevention of 
the spread of the disease by the use 
of (1) dilute hydrogen peroxide or 5 
per cent, menthol nasal irrigation for 
those exposed; (2) disinfection of 
the patient's stools and urine; and 
(3) isolation of the patient for six 
weeks and of other members of the 
household for three weeks. G. W. 
Howland (Can. Jour. Med. and Surg., 
xxxvii, 52, 1915). 

Practical demonstration of the fact 
that the active virus of poUomyeliti.s 
may occur in rectal washings ob- 
tained from a patient fourteen days 
after the beginning of the paralysis. 
Since the leave the body 

from tl^ rectum, as well as from 
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the ttosft 'dnd mouth, precautions 
should be taken in the care of polio- 
myelitis patients to prevent infection 
from feces and soiled bedding'. * W. 
A, Sawyer (Amer. Jour Trop. Dis. 
and Prevent. Med., Sept., 1915V 

The chief means by •which the secre- 
i'wns of the nose and throat are dis- 
seminated is throHf/h the act of kissitti), 
roughing, or sneering. Iletici* «liiring 
the prevalence of an epideinie of in- 
fantile paralysis, care should be exer- 
cised to restrict the distribution as 
far as possible through these com- 
mon means. Habits of self-denial, 
care and cleanliness and considera- 
tit)i) for the public welfare can be 
made to go very far in limiting the 
rlaiigers from these sources. 

Moreover, since the disease at- 
tacks by preference young cbiblren 
and infant-, in whom the secretions 
lr<ini tbe n<*se an<l mouth are w'lpcd 
away by tiiother or nni se, I be lingers 
r»f lluvie ]>ersons readily become con- 
taminated. Through altenti<»ns on 
other children or the j)reparation of 
fo(»d which may he contaminated, tbe 
virus may thus be conveyed from the 
sick to the healthy. 

The conditions wdiich obtain in a 
hoiisclKjld in which a mother waits 
on the sick child and attends the 
other children are directly contrasted 
with those existing in a well-<jrdcrcd 
hospital: the one is a mcMiacc, the 
other a protection to the community. 
Moreover, in homes the practice of 
carrying small ehiblrcn about and 
comforting them i.s tlie rule, through 
which not only the hands, but other 
parts the body and the clothing of 
parents may become contaminated. 

Flies also often collect about the 
nose and mouth of patients ill of in- 
fantile i)araiysts and feed on the se- 
cretions, and they even gain access 
to the disdiarges from the intestines 
in homes unprotected by screens. 
This fact relates to the domestic fly, 
which, becoming grossly rontaminated 
with the trims, may deposit ti on the 
nose and mouth of heaitky persons^ or 
upon food or eating utensils. To what 


extent the biting stable-fly is to be 
incriminated as a carrier of infection 
is doubtful; but we already know 
enough to wish t<> exclude from the 
sick, and hence from menacing the 
well, all objcctbuiabU* household in- 
<iect.s. 

t'ood exposed to sale may become 
contaminated by flies or from fingers 
zohich have been in contact tenth secre- 
tions containing the virus; hence food 
should not be exposed in shops and no 
person in attendance upon a case of 
infantile paralysis should he permitted 
to handle food fur sale to the genera!, 
public, 

Protection to the public can be best 
secured through the discovery and iso- 
lation of those ill of the disease, and 
the sanitary control of those persons 
who have associated with the sick and 
whose business calls them atcay front 
home. I loth these ( oiubtions can be 
secured without too great interfer- 
ence with the eomfort.s and the rights 
of individuals. 

Where homes arc not suited to the 
care of the ill so that other children 
in the same or adjacent families arc 
exposed, the parents should consent 
tLi removal to hc^spital in the interc'^t 
of the stek child itself, as well as in 
the interest of other chiblreu. Hut 
this rcnmval or care must include 
not only the frankly paraly/cd cases, 
but also tbe other forms of the 
disease. 

In the event of doubtful diagnosi.s, 
tbe aid <*f the laboratory is to be 
sought, since even in the mildest 
cases changes w'ill he detected in the 
cerebrospinal fluid removed by lum- 
bar puncture. If the effort is to be. 
made to control the disease by isola- 
tion and segregation of the ill, then 
these means must he made as inclu- 
sive as i)ossihle. It is obvious that 
in certain homes isolation can be 
carried out as effectively as in hos- 
pitals. Simon FIcxner (Address, New 
York, July 13. 1916). 

TREATMENT. — ^No material prog- 
ress hats of late been made in the 
treatment of the disease. 
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During the febrile stage the treat- 
ment is that for all forms of acute 
myelitis, including absolute quiet and 
rest, ice-bags or counterirritation to 
the spine, laxatives, and a non-stimu- 
lating, easily digested diet. To these 
measures should be added, if there is 
much fever, antipyretics, such as phe- 
nacetin or other coal-tar derivatives. 
Jt is customary to use ergot in J4- 
dram (2 (nn. ) doses or less, with or 
without bromide of potassium, and 
no harm is likely to follow its em- 
ployment. The salicylate of soda has 
been employed with some advantage 
in epidemics of the disease, and its 
use seems rational. Administration of 
hcxamethylenaminc in full doses has 
been advised throughout the acute 
stage. In Flexner’s experiments on 
monkeys, however, the drug proved ef- 
fective only very early in the course of 
the inoculation, and in only a part of 
the animals treated. The dose should 
be 2 grains (0,13 Gni,) every six hours 
for a child of 2 or 3 years of age; 3 
grains (0.2 (hn.) at 6 to 10 years, and 
5 grains (0.3 Gni.) for adults. 

Among 77 cases treated with ad- 
renalin, as recommended by Meltzer, 
there were 18 deaths, of which hut 5, 
or 6.9 per cent., are considered fail- 
ures of the adrenalin treatment. The 
bottle of 1 : KKlO solution wa.s first 
placed in a bath of boiling water to 
drive off the chloretone. Spinal punc- 
ture was made between the fourth 
and ‘fifth lumbar vertebne, intraspinal 
pressure relieved, and 2 c.c. (32 min- 
ims) of the adrenalin solution in- 
jected. This was repeated every 6 
hour.s day and night until the tem- 
perature was normal. P. M. Lewis 
(Med. Rec., Sept. 23, 1916). 

In epidemics, as a measure of pro- 
phylaxis, careful attention should be 
given to the hygiene of the naso- 
pharynx, intranaaal antiseptic ftotu- 


tions being indicated. A 1 per cent 
hydrogen dioxide solution should be 
used as spray and gargle by the 
patient and the members of his 
family. Argyrol (25 per cent.), pro- 
targol, chinosol ( 1 : 2000) , or colloidal 
silver are also available for this. 

Efforts to immunize by bacterial 
sera have not been as yet successfully 
perfected, although Elexner’s work in 
this direction ha.s seemed to promise 
much for the future. 

The writers deem it e.stahlished for 
monkeys, and prot>ahIc for man, that 
intraspinal injection of immune serum 
in poliomyelitis is curative. Flexncr 
and Antoss (Jour, of Exper. Med., 
Apr., 1917). 

Report of 26 cases treated with 
large amounts of serum obtained from 
persons recently recovered from 
poliomyelitis. Apparently the best 
results were obtained in cases treateti 
within 30 hours. A moss and (. hcsiiey 
(Jour, of Exp. Med.. 25. 581, 1917). 

An immune serum of high titer was 
prepared bj' repeated inoculation of 
the horse with the coccus of anterior 
poliomyelitis and used in 159 cases. 
The mortality was 12 per cent., as 
against 32 per cent, in the untreated. 
Ten x>aticnts were treated in the pre- 
paralytic stage, and ail recovered 
without paralysis. The serum arrests 
the progress of paralysis when de- 
veloping. Jt was given intraspinally 
by the gravity method after with- 
drawal of spinal fluid, the dose being 
5 to 10 c.c. for a child. Simultane- 
ously from 10 to 30 c.c. were given 
intravenously. The injections were 
repeated at intervals of twenty-four 
hours. J. W. Nuzum and R. G. Willy 
(Jour. Amcr. Med. Assoc., Oct 13, 
1917). 

Treatment of poliomyelitis with 
immuiia horse serum applied in 58 
tases. Altogether, 94 intravenous in- 
jections were made. In no instance 
was a primary toxic action noticeable, 
and in only 6 was there later evidence 
, of serttm disease. Ten patients died, 
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a mortality of 17 per cent. Exclud- 
ing 7 already moribund, there were 
but 3 ’ deaths. Of 23 untreated pa* 
tients, 9 died. Paralysis never de- 
veloped when treatment was begun 
before its onset. No extension of ex- 
isting paralysis occurred. Rosenow 
(Jotir. of Infect. Dis., Apr., 1918). 

The antistreptococcic serum of 
Nu7-um and Willy has failed to show 
in the monkey neutralizing or thera- 
peutic power when applied by the 
writersi* methods against small doses' 
of the virus of poliomyelitis. Under 
the same conditions the serum of 
monkeys recovered from experimen- 
tal poliomyelitis proved neutralizing 
and protective. Amoss and Eberson 
(Jour, of Kxper. Med., Sept, 1918). 

The writer applied the therapeutic 
test devised by Amoss and Kherson 
to fresh sanii)le.s of immune horse 
serum prepared by injections of the 
poliomyelitic coccu.s in the horse. 
Three monkeys were completely pro- 
tected while the fourth developed 
mild symptoms and recovered com- 
pletely. The control monkeys re- 
ceiving normal horse scrum all died. 
J'’resli immune horse scrum i)rotected 
perfectly against infection, while 
pooled immune monkey serum served 
only to delay the onset of a fatal in- 
fection, Nuzuni (Jour, of Infect. Dis., 
Sept., 1918). 

For the j)erniancnt residual paral- 
y.sis our most relialile tlierapcutic re- 
st *urccs consist of electricity, mas- 
sage, and exercise of the parts through 
the assistance of various mechanical 
appliances to be appropriately de- 
vised by the orthopedi.st. Doth cur- 
rent. s should be employed. In using- 
galvanism one electrode, a large Rat 
pad, should be placed over the spine 
at the level affected, the other on the 
limb paralyzed Not more than 3 to 
5 milliamperes should be used at first. 
As the child becomes accustomed to 
it, the current-strength may be grad- 
ually increased, , The simee should 


last twenty minutes daily, and should 
be followed by an application of the 
faradic current to the limb itself. The 
current here should be strong enough 
to produce gentle contractions. If 
there is no response to faradism ex- 
cept with painfully strong currents, 
the interrupted galvanic current may 
be used in ilie same way. ;\.s much 
as possible of the affected muscle 
should he included in the circuit. 

Massage should be given, prefer- 
ably by one qualified for the work, 
though, if an expert he not available, 
simple rubbing is of at least .some 
service in stimulating the circulation 
and local nutrition. Strychnine inter- 
nally is at times t)f aj)j)arcnt value. 
The aiTKumt should vary with the 
age, of course," but much larger doses 
than are ordinarily prescribed are in- 
dicated. Such large doses may be 
quite .safely reached by a gradual in- 
crease. Splints, braces, and other ap- 
fdiance.s serve a useful purpose in 
preventing crippling contractions and 
unsightly defi>rniities. A flaccid leg 
may he .supported by a brace so as to 
become useful in walking, which in 
itself is a valuable therapeutic aid. 
Velocipedes, tricycles, and other sim- 
ilar machines are often of much 
.service. 

The employment of re-educational 
and developmental exercises with 
muscle training, direct or vicarious, 
should be much more cxtonsi\'cly and 
hopefully employed. Much more is 
to be accomplished remedially by 
such methods than by the prolonged 
employment of fixation apparatus, 
braces, and other supp<3rtive devices. 

Operative Treatment.— Consider- 
able work in this directioti has been 
done in recent years. Besides efforts 
to correct deformity and improve 
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muscular function referred to above, 
tendon transplantation, insertion of 
bone, insertion of periosteum, ar* 
throdesis or the production of arti- 
ficial ankylosis and other operations 
have been employed. As these be- 
long to the field cd the orthopedic 
surgeon, a recently publislicd report 
by Dr, R. 'runstall Taylor (Nciv York 
Medical Journal, January 29, 1916) is 
submitted : — 

Tenotomy and Myotomy. — Ortlmpedists 
daily now employ them in eorrectiiif; de- 
formities by severinj^ the overaclive mus- 
cles and lengthening them therel)y; this 
overactivity is due tt» a paretic condition 
in the antagonist or antagfiiiistic group as 
explained by Selignuillcr's tbcorics. These 
oi)erations are of distinct benefit, in that 
they not only restore the inirinul align- 
ment in the members, but relieve the re- 
maining weakened living muscular fibers 
in the paretic muscle from overstrain, 
which in itself is a detriment. As a rule, 
some mechanical device to prevent recon- 
iracture of the overstrong muscle is re- 
quired in the after-treatment of all cases. 

Tendon shortening by taking a tuck in 
it by suture, tying, or removal of a sec- 
tion has been done by various surgeons 
in the past. 

Tendon lengthening lia.s been accom- 
plished more often by tenotomy Mihcu- 
tancously within the .sheath, and lengthen- 
ing has occurred b 3 ^ organization of the 
plastic exudate between the severed ends. 
Some few authorities prefer lengthening 
the tendon by oblique section and suture 
lhr»)ugh an open inci.sion. Again, others 
prefer to lengthen by the I5ayer Z section 
and then stretching. Again we find some, 
instead of cutting the tendon transversely, 
cut it from below upward and forward 
through the width of the tendon to get 
a broader surface for sewing. 

Tenodesis was a procedure advocated 
by J loffa and exten.sively used by him, of 
converting the tendons around a joint 
into ligaments by sewing them above and 
below a joint, to increase its stability 
when flail-1 ike and to restore proper 
alignment and balance when di&toned. 


Gallie*s recently presented operation is 
akin to Hoffa's tenodesis in that he en- 
deavors to secure more thorough joint 
fixation by using a whole or a part of a 
tendon near the ankle to produce a ten- 
don fixation into the bone, which he ha.s 
grooved with a gouge to suflicient depth 
to suture and bury tlie tendon and to 
cover it with the incised and elevated 
periosteum. 

Extra-articular silk ligaments^ chiefly to 
siippt>rt a flail ankle, knee, or shoulder 
have been advocated by Lange and Alli- 
son. The former has preferred silk liga- 
ments to arthrodesis since 191)3 and intro- 
duces from 6 to 8 strong silk threads su- 
‘liircd to the periosteum of the scaphoid 
and tibia and cuboid and fibula, having 
been passed through the adipose tissue 
from point to point. The upper point of 
attachment is 5 cm. above the ankle-joint. 

Alli.son uses the silk as a stirrup. With 
a <lrill having an eyelet which he threads, 
he pas.^cs the silk through the anterior 
lar.sal bones from side to side of the foot, 
then threads a probe, wdiich be jiasses 
under tiie annular ligament up to the 
erest of the tibia, where he makes an in- 
cision and .sutures the tw'o ends to the 
periosteum. Similarly, he threads the os 
calcis and passes the ends up for suture 
ill the posterior aspect of the tibial perios- 
teum, 

Intra-articular Silk Ligaments. — Bartow 
and IMummcr describe artificial ligaments 
nf silk which arc ln)th intraosseous and 
intra-articular, pa.s^ed into and through 
joints in the desired direction In rc.stricl 
or limit motion, to be used exclusively in 
flail joints. It is especially adapted for 
use at the knee, ankle, and shoulder, using 
14-2(.) Corticelli silk. Allied somewhat, 
only far as the effect obtained i.s con- 
cerned, is the operation of Robert Jones 
for flail elbow, where wc have a useful 
hand which is valueless when the arm 
hangs at the side, lie removes a dia- 
mond-shaped flap of skin from the front 
of the elbow, of suflicient size so that the 
two equal triangles which go to make up 
the diamond ivhen approximated and su- 
tured, will hold the forearm at 40 degrees 
with the arm, the most useful angle. 

f or flail joints was described 
at length by Tpwnsetid*and Goldthwatt In 
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cxcielledt articles which will be found in 
the Transactions of the American Ortho- 
pedic Association. This procedure, espe- 
cially for the ankle, has many warm ad- 
vocates, as it enables the paralytic in 
many cases to do without a brace, U is 
employed also at the shoulder in deltoid 
paralysis and at the hip and knee rarely; 
never at the hip, knee, and ankle of 
the same subject. 11. AuKustus Wilson 
strongly advocates tiiis procedure. 

Articular Transposition.- (iwilym Davis 
has dcvi.sed an ingenious and efficient op- 
eration for jiaralytic talipes calcaneus in 
which he makes a transverse horizontal 
section through the os calci.s just below 
the articular surface adjacent to the as- 
tragalus. lie then .slides the heel back 
rind tile tibia, fibula, and astragalus for- 
ward, so tliat the weight comes upon the 
anterior jiortion of the os calcis, and cal- 
caneus is iinp(^s*>il>le. This procedure I 
have cla--sifK’il as “articular transposition/' 
Ills rc.>ults are excellent, 

Astragalectomy. — Whitman has been 
the. author and chief ailvocale of astrag- 
alecioiny for talipes calcaneus. After 
removal he slides the tihia and hhula for- 
ward, and the recurrence of calcaneus is 
practically prevented as in Davis’s opera- 
tion. The mulilattoii, prevention of other 
motions, and shortening of the limb arc 
its chief objections, hut the gait se- 
cured is excellent and the deformity is 
corrected. 

Nerve Anastomosis.— This procedure 
has been .successful in secondary suture 
after traumatic section of nerves, and in 
facial i^aralysis. Spit/y was s\iccessful ex- 
perimentally in dings’ legs, in anastomos- 
ing nerves both centrally and peripherally, 
and llowcll anastomosed flexor nerves 
into extensor and znee versa in dogs' legs, 
b\tt neuropla.sty has failed to meet expec- 
tations in anterior poliomyelitis, when the 
peripheral end of a paralyzed nerve was 
sutured into a functioning nerve or a slip 
from a functioning nerve was attached to 
a paralyzed nerve. There is evidently a 
general impairment in all the nerves in a 
partially paralyzed extremity, and a nerve 
anastomosis is like taxing an already weak 
and run-down battery with more work. 
Tendon TmneplantAtion on Tnadon.*^ 
It consists in the lUttachment of the distal 


tendon of the weakened muscle to one 
still alive and functionally active, to help 
restore support and use to the paralyzed 
tendon, but only in rare instances have 
these cases yielded rc.->ults which enabled 
the patient to do without artificial sup- 
port. Dane's statistics of 50 case.s from 
the Children’s Hospital, Boston, wim c dis- 
couniging, as were reports from elsewhere 
in this cf)Uiitry and abroad. 

Tendon Transplantation to Periosteum. 
— Since 1899, by means of the new method 
of Lange, a.s it is called, in contradi.stinc- 
tion to the older method of Nicoladoiii, 
we suture the tendon to the periosteum 
or a silk prolongation of the tendon to 
the periosteum, or actually pass the ten- 
don through a bony canal, or sew it to 
the hone, or redufilicate it on and suture 
it by Ryerson’s method to it.self. This 
seems to have maintained the desired 
muscular tension much better and to have 
accomplished the aim we have in view 
more satisfactorily^ in the writer*.s hands, 
and, as reported, by Hoffa, ll. Augustus 
Wilson, Dane, Le Breton, and others. 

Elongation of short tendons by means 
of silk sutures — preferably white subli- 
mated — coated with paraftin, and giving 
these a perio.steal attachmenl, has also 
yielded good results in my experience. 
Auger first used silk to lengthen tendons 
in 1875, to which Lange calls our atten- 
tion, hut Lange popularized il.s use. 

The following operation has been cc>n- 
.stantly employed by me since 1909 and 
in some 3(K) cases of leg and foot x>ar!ysis: 
The tendon must he carried straight from 
the origin to the new insertion to gain 
the greatest mechanical cfticicncy, and the 
annular ligament must he employed when 
possible to take up any slack in the new 
order of things. The tendon is more se- 
curely fixed if sutured to a notch in the 
hone, retained in a fixed dressing for 4 
months, and without weight bearing for 
2 ni on this. 

MYELITIS, 

SYNONYMS.— Inflammation of 
the spinal cord ; softening of the 
spinal cord. 

• DEFINITION.— Myelitis is an in- 
flammation, localized or general, with 
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seconijary softei^itig or scleroi$is /of 
the spinal cord, with irritative and 
paralytic motor and sensory as well 
as special symptoms, varying in char- 
acter and distribution with the locali- 
zation and degree of the morbid pro- 
cess at different levels or areas of the 
cord. Many varieties are recognized. 
The anatomical division includes the 
cervical, d(.‘rsal, and lumbar varieties; 
the transverse (imperfect c>r com- 
plete) ; the diffuse, or disseminated ; 
the focal ; the central ; and the mar- 
ginal. The last mentioned is fre- 
quently associated with and often 
dependent upon a meningitis, tlie re- 
sultant condition being known as 
mcningomyelitis. The etiological di- 
vision includes at least three varieties 
of importance: the traumatic, the 
syphilitic, and the tubercular. The 
terms acute, subacute, and chronic 
appear in the litcralure, although 
Striimpell and others dispute the ex- 
istence of a primary chronic myelitis. 
The type of all forms is acute trans- 
verse myelitis. 

SYMPTOMS. — The disease may 
begin abruptly, suhacnlely, or very 
gradually. When the onset is abrupt 
a chill may occur, followed by fever, 
the temperature ranging from 101® to 
104® F. (38.3® to 40° C.), occasion- 
ally higher. In children the onset 
may be attended witli convulsions; 
aside from the general malaise and 
fever, the constitutional disturbance 
may be slight. 

The e.s.sential nervous symptoms 
are usually irritative at first, although 
motor and sensory paralysis may be 
present from the start. These nerv- 
ous symptoms vary widely with the 
locality and extent of the myelitic 
process, imperatively necessitating a 
certain degree of familiarity with the 


topographical anatomy aiid fuactional 
locahzatitm the The dorsal 

region is most frequently effected in 
the focal disease. Among the irrita- 
tive symptoms hyperalgesia and hy- 
peresthesia are common. The patient 
may complain, sometimes emphatic- 
ally, of pain in the back and legs. 
Quite often the sensation is that of 
a tired aching in the limbs, as from 
excessive fatigue. If up and walking 
about, the legs are lifted wearily and 
the patient refers to them as being 
weighted with lead. There is a sub- 
jective numbness, or various pares- 
thesire may be mentioned. The blad- 
der is disturbed in function. There 
is retention, or the urine may dribble 
involuntarily. 'Fhe bowels are usu- 
ally obstinately con.stipated ; less fre- 
quently ibere is incontinence of feces. 
.Sexual power is h>st or there may be 
persi.stent priapism. A feeling as of 
a band or belt encircling the hips, the 
waist, or the chest may be present. 
'Fliis is the so-called cciniim\ or gir- 
dle symptom, and i.s quite constant in 
myelitis. 7'hc level of the criiiturc 
feeling is a guide to tlie level of the 
cor/i-lesioii. If the disease is of the 
cervical cord, involving the origin of 
the brachial plexus, the arms will be 
affected, l^upillary changes are also 
frequently noted when the disease is 
of the cervical cord through implica- 
tion of Budge's ciliospinal center. 

Case characterized by an acute as- 
cending paraly.sis, commencing with 
indication.s of meningitis in the form 
of acute pain and spinal rigidity. 
Vision was impaired on the follow- 
ing day,, and on the day after this 
evidence of slight panillitis, more on 
the right side, was observed. The 
upper limit of hyperesthesia was one 
inch below the nipples. On the ninth 
day of itlneas the breathing was al- 
most entirely abdominal but the 
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be Oit tbc fovff- 

':<■;■ <1^ iittifalfcik' set in, 

md tbe ^elil while attempting^ 

to swallow fittid. E. F. Qowes (Lan- 
cet, Mar, 23, 1912). 


Should the myelitis extend upward 
the functions of the vagus are dis- 
turbed and dyspnea, with circulatory 
and vasomotor symptoms, is added 
to the picture. Following the irrita- 
tive come the paralytic symptoms. 
The hyperesthesia is succeeded by 
anesthesia, which is characteristically 
erratic in distribution. Any or all 
(»tlicr forms of common sensation 
may be imi)aired or completely lost. 
'I'liere may be dissociation of sensa- 
tion. 

'i'he motor weakness is succeeded 
))>• actual paralysis, which follows an 
anatomical distribiUiou, Imi is usu- 
ally m»t absolute. 'Fliis paralysis 
may be flaccid c*r spastic, or lirst one 
and later the other, with abolished or 
exaggerated reflexes accc>rding to the 
hx'ation (>f the lesion. Widesf)read 
motor and sensory j)aralysis may fol- 
low slowly a prolonged irritative 
stage or it may be e.xtensive and cum- 
l)lete in a few hours or days. Within 
a few weeks or months atrophy of the 
muscle, sometimes slight, sometimes 
extreme, ivccurs. The electrical reac- 
tions may remain normal, although 
both quantitative and qualitative 
changes have been frequently noted. 
Bed-sores are exceedingly common in 
severe cases, and arc sometimes an 
extremely dangerous .symptom. 

In the spa.stic cases decided con- 
tractures may develop, the knees be- 
ing flexed upon the abdomen, the 
heels touching the buttocks. Clonic 
or tonic spasms occurring in ex- 
quisitely painful paroxysms add to 
the sufferings of the patient in many 


instances. In the chronic variety of 
the disease the irritative symptoms 
are far less prominent. The mind re- 
mains unaffected in all cases except 
where an insanity may be superadded 
from pain and abject helplessness. It 
should be remembered, too, that the 
syphilis or tuberculosis or alcohol 
causing a myelitis may later attack 
the brain. 

Case of a man of 50 with a historj' 
f>f syphilis, lie began tf» experience 
pain in tlje spine, and after a lew 
days there was snddeti and total 
paralysis of the legs, but no flaccid 
paralysis. Tbc .spine was painted 
w ith tincture of iodine, while vigor- 
ous mercurial treatment was insti- 
tuted and by the fifth day the man 
was taking a few steps and sooti was 
able to return to bu.sine.ss. Britto 
(Brazil Medico, Xov. 15, 1914). 

Ca^ic of myelili.s in a child of Sy'j 
years, who had complained of vague 
pains in the chest and legs. There 
was paralysis of both legs and back 
with anesthesia extending from the 
toes to a line drawn ar(»und the chest 
ju.st below tbc nipples. The tempera- 
ture, previously fairly normal, rose 
just before (Ic.-ith. The heart and 
lungs remained normal. There was 
no history of an 3 ' infectious fever, 
which is the rule in these cases. The 
etiology of this ca.se is obscure. H. 
T. Ashby (Brit. Jour. Child. Dis.. 
May. 1915). 

DIAGNOSIS. — The acute disease 
may occasicmally closely resemble 
Landry s paralysis. In the latter af- 
fection the sensory symptoms are 
slight; usually there are no bladder 
or rectal symptoms, no girdle sensa- 
tion, and the course of the disease is, 
as a rule, much more rapid. Certain 
types of multiple neuritis are occa- 
sionally temporarily confusing. This 
is especially true of the cases of 
myelitis inducing flaccid paraplegia 
or In such cases, however, 
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pain is much less conspicuous than 
in neuritis, and in the latter the 
sphincters are not involved. Bed- 
sores and^ other trophic lesions are 
rare in neuritis. 

Spinal meningitis rarely exists alone, 
the cerebral meninges being usually 
simultaneously involved. In syph- 
ilitic or tubercular spinal pachymenin- 
gitis or leptomeningitis, the pain is 
usually much more conspicuous and 
the irritative spasms m<.)re decided. 
Usually, however, the cord is soon 
involved, and the di fife rent i at ion is 
unimportant. 

Occasionally tabes is suggested. 
The knee-jerks may be abolished or 
greatly diminished, the genital func- 
tions are involved, the scn.sory symp- 
toms may be similar, Romberg’s 
symptom may be present, and there 
may be an ataxic gait. The Argyll- 
Robertson pupil will be found want- 
ing, however, as well as other ocular 
and optic-nerve changes; the pains 
are different in character and degree, 
and there is true motor paralysi.s. 

The history as regards mode of 
onset and rate of progress is of value 
in differentiating spinal muscular atro- 
phy and amyotrophic lateral sclerosis 
and primary lateral sclerosis from m)^- 
elitis. Tumor of the cord is almost 
invariably complicated with myelitis 
of focal tyi)e, and the symptoms are 
necessarily identical in great meas- 
ure. It is possible, however, to de- 
termine the existence of tumor at 
times by the more intense and some- 
times agonizing pain, the slower rate 
of progress, the narrower limitation 
of symptoms, and the lessened degree 
of constitutional disturbance. The 
presence of tumor elsewhere, espe- 
cially if malignant, is often of assist- 
ance, The Xrray is of very infye- 


quent value in suspected cord iuitidr 
in my experience. Its employment is 
none the less indicated as a routine 
procedure in suspected cases. Spinal 
hemorrhage, if at all extensive, is 
usually quickly fatal from shock. 

Case in which the symptoms of the 
myelitis chanj^ed, showinjjf that the 
lesion had migrated. Patient was a 
robust mechanical engineer of 30, 
who ran a rusty nail into one toe 
and a month later had to work in icy 
water all one night. The motor pa- 
ralysis. motor irritation, disturbances 
in sensibility and in the reflexes were 
at first tln>se tyjiical of myelitis in 
the lower .s[)irial cord, but then the^'O 
subsided and others dfvebii)cd indi- 
cating transference of the lesif>n to a 
region higher up. Among the most 
disturbing symptoms in the later 
phase were the unbearable itching 
from axilhe to earf>, including the 
arms, and also the headache. Inva- 
sion of the medulla oblongata was 
momentarily expected, but under in- 
tramuscular injections daily of 10 c.c. 
( 2^2 drams) camphorated oil, with 
strychnine and aspirin, a marked 
turn for the better was noted, and 
with continued galvanization, strych- 
nine injections and carbonated baths 
a clinical cure followed, even the 
cremaster and abdominal reflexes ro- 
iurning. In less than three months 
from the. first symptoms the patient 
felt entirely well. Bing (Med. Klinik, 
Dec. 15, 1912). 

ETIOLOGY, — The disease may 
occur at any age and in either .sex, 
though it is most common in males 
between the ages of 15 and 40 year.s. 
Prolonged or severe exposure to cold 
and dampness is a frequent and po- 
tent etiological factor. Next in fre- 
quency and importance, perhaps, is 
trauma, including excessive physical 
effort p3C exertion. 

Case of ' myelitis first manifesting 
itself two days after a severe fright 
from biirgls^ the patkitt had pre* 
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view from an attack of 

|a<jial f^araiysis from which he seemed 
to have perfectly recovered. The 
case terminated fatally, and necroi)sy 
showed extensive organic disease in 
the lumbar cord. Cases of paralysis 
from fright have usually been at- 
tributed to hysteria. The patient also 
suffered from perirectal infection, and 
septicemia was given as the cause of 
death. W. G. Spiller (Jour. Amcr. 
Med, Assoc., Oct. 31. 1914). 

A relatively lar^e number of cases 
are due to syphilis, which may act 
either directly or remotely as cause, 
h-ven in cases where an <jhvious 
trauma or other ctiolooical factor is 
present, a VVassermaiin .sh(juld he 
done as a matter of routine. The co- 
existence of syphilis may in(>dify l)oth 
proj^’iKisis and treatment in cases due 
to other exciting’ causes. 

Case in a girl of 17 with both gon- 
orrhea and ^yphilis; three months 
after the development of the syph- 
ilitic eruption .she began to have 
fever, headache and paresis of the 
leg.s, blending into total paraplegia of 
the ascending type, fatal the litteentli 
clay. The findings in the spinal cord 
were those characteristic of acute 
poliornyeliti.s, but the .symptoms had 
been more those of Landry^s paral- 
ysis. A tetragenus in pure cultures 
was obtained from the blood and 
cerebro.spinal fluid, and this germ 
was evidently responsible for the 
syndrome observed. Catola (PoH- 
clinico, Jan., Med. .See., 1911). 

Tuberculous myelitis is rare, though 
spinal mcning:itis due to tu])erculosis 
with secondary complicatiiif>' invasion 
of the cord is not uncommon. Oc- 
casionally myelitis occurs during or 
immediately following {propter hoc) 
the acute infectious diseases. Ar- 
senic, lead, and other metallic poisons 
may induce the disease. 

A toxMnfectioas myelitis may tun 
an abadlutely latent course, and be 
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merely a necrop.sy .surprise. In other 
cases, the only sign may be exag- 
geration of the foot and knee ten- 
<loii reflexes. 7'his was found mani- 
fest ill (>() of lot) typluud patients, 
al.so in cases of pneuiiumia, miliary 
tuberculosi.s and nciirri‘<ilieiiia. In 4 
cases of the latter, after influenza, 
this was the only spinal symptom. S. 
licrnheiin (Ueviic dc* nied., Jan., 
1912). 

Gross alcoholic excess is often a 
most important contributing factor 
and may occasionally prove the 
sole cause. In a very a])precia))le ]>ro- 
]>ortion of patients the etiology^ can- 
not l»e positively determined. This 
is especially true in subacute and 
chronic myelitis. 

Ca.se of polifimyclitis in a young 
woman of 18 years, in whom grad- 
ually, over a period of three days, 
developed .symptom.s of a complete 
transverse inyeliti.s involving about 
the middle of the dor.sal cord. Im- 
provement was noticed on the sixth 
day, and recovery was pactically com- 
plete in about seven weeks. H. S. 
Sachs (Jimr. Nerv. and Mental Di.s., 
Nov., 1912). 

Case in wliich at operation the 
cause of the compression was found 
to he a vertebral secpiestrum, 3 cm. 
long, which had penetrated into the 
spinal canal and was surrounded by 
fibrt'us adhesions. The operation was 
followed by an excellent functional 
result. Mendlcr (Munch, iiied. Woch., 
Nov. 5, 12, 19, 1912). 

PATHOLOGY. — The morbid an- 
aU)nTy of myelitis varies with the 
cause of the disease somewdiat and to 
a still g^reater degree with the stage 
during which death occurs. In pa- 
tients dying during the acute stages 
the appearance of the cord in the 
areas affected is that of an acute in- 
flammatory process. Punctiform or 
capillary hemorrhages are sometimes 
present The cells are swollen and 
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the nuclei distorted or displaced. 
These changes are followed by an 
increase of connective tissue, with 
destruction of the nerve-cells and 
nerve-fibers. The cord may be dis- 
colored and swollen in appearance t)n 
gross inspection or it may appear 
shrunken. Later the vessel-walls be- 
come thickened; the nerve-tissue is 
more or less completely displaced by 
connective tissue ; the cells disappear 
and are replaced hy granular and 
amorphous material. The pia and 
even the dura may be involved. In 
some instances, especially those due 
to syphilis, the entire cord hit* sev- 
eral inches may be so softened as to 
be diftUient. The nerves may par- 
ticipate secondarily in the degenera- 
tive process. 

Tn most cases of acute myelitis, and 
also of acute poliomyelitis, the affec- 
tion is caused, not by an inflamma- 
tion, but by thrombosis of some of 
the vessels of the spina) cord (where, 
in the latter disease, it is not due to a 
special acute degenerative process). 
This conclusion is rendered obvhms 
hy the similarity of the morbid 
changes in question to those occur- 
ring in the brain which are due to 
thrombosis, as well as to the absence 
of any reason why a primary inflam- 
mation should be rare in the brain 
and common in the spinal cord, Bas- 
tian (Lancet, Nov. 26, 1910). 

PROGNOSIS. — This varies widely 
in individual instances. Myelitis due 
to causes which are removable by 
surgical procedure — as, for example, 
compression from trauma, tumor, or 
vertebral disease — may occasionally 
be completely cured. Syphilitic mye- 
litis offers a distinctly better progno- 
sis than the non-syphilitic, although 
even here an opinion as to the outcome 
should always be extremely guarded. 
Iiuniediate danger as regards life is 


greatest in myelitis due to or follow- 
ing the infectious fevers, sepsis, and 
severe injury. The duration of the 
disease is equally indefinite; a sub- 
acute myelitis may pass into a 
chronic, slowly progressive form, the 
gradual development of symptoms 
extending over a period of many 
months or years. The inflammation 
may subside after a varying length of 
time and be followed by a necrosis 
(#r sclerosis which is limited by the 
preceding inflammation, the patient 
being left with a paralysis which re- 
mains permanently statituiary. The 
process may stc.)p and then start up 
again, some slight additional cause 
relighting the tire in a locality pre- 
disposed by previous disease. 1'he 
severity of the troj)hic symptoms is 
quite reliable as a guide in determin- 
ing the immediate danger to life, deep 
and extensive bed-sores being invari- 
ably*^ of ill omen. Severe bladder 
symptoms are also of evil significance. 

TREATMENT. — Absolute rest in 
bed is essenial in all cases ; at first 
counterirritation should be employed, 
with extreme caution, on account of 
bed-sores. A water-bed is often ad- 
visable from the first to prevent this 
complication. The catheter should 
be employed also with extreme anti- 
septic and mechanical precaution. 
Tain should be relieved by opiates 
when necessary, but in minimum 
doses. In syphilitic myelitis the pa- 
tient should be put at once upon full 
and rapidly increasing doses of potas- 
sium iodide. The dose to begin should 
be at least 25 drops of the> saturated 
solution. The salt should be pure 
and the vehicle should be changed 
every few daysr— water, milk, Vichy, 
ApolHnaris, Giesshubler water, or 
plain carhoiwted water may be em- 
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ployed in turn. The dose should be 
progressively diluted more and more, 
as it is increased. Should iodism de- 
velop, double the dose if less than 40 
drops or grains; if over 1(K), reduce 
it one-half and rapidly increase to a 
dose beyond that at \\4iich iodism oc- 
curred. 

I^'lie imiximum daily amount is 
to be determined by the elTect on 
the disease, l)Ut it is rarely necessary 
to give iiKire than ( 3 OO or <S00 grains 
(40 or 53 (im.) daily. 

Mercury is su])erior to the iodide 
f'lily when primary syphilis has im- 
mediately c«r at least recently pre- 
ceded the myelitis, but both drugs 
should l.)e used in every case, either 
alternately or in conjunction. "J1ic 
immediate gain from the use of nco- 
salvarsan should n<»l be relied upon, 
but should be followed up with mer- 
cury promptly. 

Syphilitic meningomyelitis and en- 
cephalitis, or even gumma, should be 
most responsive t«^ direct niedica- 
litm by one of the methods of intra- 
spinal or subdural introduction. 

U'hen the disease results from 
trauma «ir is due to tunu)r, aijscess, 
or disease of the Vertebra;, tlie ques- 
tion of operative interference slunild 
always be considered and decided 
promptly in order to prevent exten- 
sion and secondary softening. 

Symptomatic relief may (dten he 
c'btaincd by appropriate operative 
treatment, and this is true even in 
tuberculous myelitis, where lumbar 
puncture with drainage at times 
greatly 'alleviates the patient’s dis- 
tress. In myelitis due to infection 
there is no specific drug or plan of 
treatment. Sodium salicylate, small 
doses of mercury, or full doses of 
iron may be given in addition to the 


familiar local "measures during the 
acute stage. Hexamethylenamine has 
come into vogue as a routine drug in 
all cases due to trauma or infection. 

For the chronic disease we may ex- 
pect a certain amount of benefit from 
galvanism and massage. (See I’oi-io- 
MYELiTis). Silver, arsenic, gold, phos- 
phorus, and ergot arc all mentioned 
as therapeutic resources, but there is 
little, if any, evidence of specific bene- 
fit from either. A tentative course 
of treatment with potassium iodide 
should be given in all chrotiic cases. 

AMYOTROPHIC LATERAL 
SCLEROSIS. 

DEFINITION. — Amyotrophic lat- 
eral sclerosis is a disease character- 
ized essentially by the two symptoms 
of spastic rigidity and muscular 
atrophy. 

SYMPTOMS. — The clinical his- 
tory of the disease is quite constant. 
It begins very insidiously. Usually 
the earlie.st symptoms are referable to 
tlic disease in the anterior horns, and 
are similar to those of incipient pro- 
gressive spinal muscular atrophy : 
wasting of the thenar and hypothenar 
muscles, of the intcrossei or of the 
mu.sclcs of the arms or legs, almost 
always symmetrically, with or with- 
out tremor, which is rarely fibrillary, 
however. The degree of wasting may 
be slight, or it may be readily mis- 
taken at this stage for some form of 
progressive muscular atroj)hy. 

Within a few weeks or months, or, 
it ma}' be, simultaneously, a sense of 
unusual fatigue upon exertion, with 
muscular stiffness and increasing 
difficulty in walking 'or in using the 
arms, due to the developing spastic 
rigidity, is noted, and the patient 
seeks advice. On examination, in 
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addition to the atrophy, which is 
often more perceptible to touch than 
to vision, the limbs will be found 
more or less rij^id and resistant to 
passive motion, giving;- the examiner 
a sensation as of l)cnding a lead pipe. 
The knee-jerks and otlier deep re- 
Jlcxcs will be found markedly exag- 
gerated, and often early in the dis- 
ease, and always in the well-eslab- 
lishcd disease, ankle-clonus and wrist- 
clonus are readily elicited. If tlic 
bulbar nuclei arc involved, there may 
be wasting (d the muscles t»f the face, 
with alteration in the expre.^.siun and 
impairment of speech, respiration, 
deglutition, and cardiac action. 

A symjdom of imjjortance is the 
altered electrical reaction to both the 
faradic and galvanic currents. The 
muscles restxnid more and more 
feebly to faradism. Qualitative changes 
with the galvanic current are j)rescnt 
early, and it is not uncommon to find 
decided alteration of the m'irmal polar 
formula, with reaction of degenera- 
tion within a few weeks or months. 
Tn the late stages of the disca.se the 
atrophic .syin])toms may dominate the 
picture, the rigidity di.sappears, the 
redexes are lost, and the victim is 
bedridden, but with unimpaired in- 
telligence. 

hi .‘lome cases of amy<itrophic lat- 
eral .sclercjsis, the symptoms and 
siftiis suft^est nothiiij^ more than a 
progressive muscular atrophy of the 
Aran-Duchenne type, the sclerosis of 
the «intcrnlateral columns, character- 
istic of amyotrophic lateral sclerosis, 
not being manifested in any very 
distinct symptoms. In the case re- 
ported by the authors, there was 
noted, in addition to the Aran- 
Duchenne syndrome, merely a slight 
exaggeration of the tendon reflexes 
ill the four limbs, a temporarily pf>si- 
tive Babinski, a few brief attacks of 


rigidity and pain at long intervals, 
and only at the last a trace of mus- 
cular contracture. Yet the patient 
died about twenty month.s after ad- 
niis.sion, and the spinal cord showed 
a typical lateral sclerosis. Such a 
case demonstrates the importance of 
paying heed to even minor spinal 
signs in the diagnosis of amyotn^phic 
lateral sclerosis. A. Goiuiet and A. 
ririniaiid (Lyon nied., Apr. 19, 1914). 

DIAGNOSIS. — The diagnosis is a 
matter ».)f no difficulty ordinarily. 
The picture is that of jirimary lateral 
sclenisis and j^rogressive spinal mus- 
cular atrophy combined. From other 
forms of myelitis and sclerosis pre- 
.senting one or both of these symp- 
toms, this disease is distinguished by 
the u.sual absence of sensory symp- 
toms and of sphincter involvement. 

ETIOLOGY. — It is not at all a 
common affection, is seen oftenesl 
during middle adult life, and affects 
males chiefly. The ctiol(>gy is not 
definitely understood, allhougli trau- 
matism, exposure to extreme cold, 
and excessive ]>hysical exertiem, if 
prolonged, are ])r(>l)able auxiliary fac- 
tors etiologically. 

Two cases in which amyotrophic 
sclerosis clcvelcijljjed after an injury to 
the hand in 1 case, and after a severe 
strain, ftillowed some month.s later 
by a fall, in the other. There is only 
a reasonable presumption of trauma 
as an ctitdogical factor, definite proof 
being lacking. A. H. Woods (Jour, 
Amer. Med. Assoc., June 24, 1911). 

PATHOLOGY. — The pathology, 
on the contrary, is unusually well 
defined and constant. In the spinal 
cord the lesions are found in the an- 
terior horns and in the lateral and 
anterior pyramidal columns. In the 
anterior horns the lesions are prac- 
tically identkal with those observed 
in chronic poliomyelitis. The so- 
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called giant cells are either atrophied 
or destroyed altogether. In the motor 
tracts, both lateral and anterior, there 
is in all cases a well-marked sclerosis 
of these libers, extending throughout 
their entire length, often into and be- 
yond the pons and occasionally even 
to the subcortical nitjtor fibers of the 
Rolandic area itself. If the ponto- 
bulbar region is involved, the motor 
nuclei slu>w degenerative atrophy ex- 
actly as do the cells of the anterior 
cornua. The i)eripheral nerves also 
undergo degeneration, which is of 
the jjarenchymatous type. In the 
muscles the essential fibers are re- 
placed by connective tissue and fat, 
the alteration in color and consist- 
ency being often readilv api>arent. 

PROGNOSIS. — The pr<»gnosis is 
h<>pelcs^ as to cure. Marly lielpless- 
ness is the rule, and death occurs 
w'ithin a few years, though a fatal 
terniinati(»n may he delayed by an in- 
duced or sjxnitaneous remission or 
arrest of ]>rogrcss. 

TREATMENT. — Our therapeutic 
cflfc>rts are limited by cxj^eriencc to 
j.'urely palliative measures. Among 
these, rest, massage, electricity, and 
hydrotherapy arc all of value. The 
victims of this disease should be con- 
sidered legitimate subjects for thera- 
peutic experiment. 

PRIMARY LATERAL SCLE- 
ROSIS. 

SYNONYMS.— Spa.stic spinal pa- 
ralysis; spastic jiaraplegia. 

DEFINITION.— It is a disease of 
gradual progressive onset assumed to 
be dei)endent upon a primary sclero- 
tic affection of the lateral pyramidal 
tracts or columns, with symptoms of 
motor paralysis of spastic type, cx- 
aggerated reflexes, elotms, apd con- 
iraetpres* 


SYMPTOMS.-^SpastJc spinal pa- 
ralysis is always of gradual onset. It 
may begin as a stiffness in walking 
or in using the arms wdiich gradually 
increases and suggests a condition of 
tonic spasm. The essential symptom 
is spastic contracture of the muscles 
of the extremities, particularly the 
llcxors. 

The symptoms are most objectively 
con.sjdcuous in the lower limbs, and 
the gait alnnjst jialliognonionic, con- 
sisting of short, jerky, spasmodic, 
dragging steps, the patient being 
tilted forward on tip-toe. Tlie act of 
walking will sometimes induce a 
clonus causing a series of heel-taps 
as the foot drags along tlic floor, 
(.‘loniis is nearly always present in 
decided degree, and the deep reflexes 
— knee, wrist, ankle, elbf>w% and jaw 
— arc invariably greatly exaggerated. 
'Hiere are no sensc>rv or trophic 
symptoms, nor are the intracranial 
nerAX‘s or functions involved ; but the 
bladder is often disturbed, the patient 
exhibiting w’^liat Seguin has termed 
“hasty micturition.” Sexual func- 
tion may l)e indirectly h^st. 

Jn an e-xamination of 35 cases of 
spastic paralysis, the waiter found 
both Ral>inski'.s and Bechtcrew’s re- 
flexes present in 57.1 per cent., Ba- 
binski’s alone in 25.7 per cent., fJech' 
terew*s alone in 11.4 per cent., and 
both reflexes absent in 5.7 per cent. 
In 17 cases in which both reflexes 
were present, Rechterew’s was pres- 
ent on one side onl}^ in 6. The 
cases in which Hechterew’s reflex 
was positive, in spite of the absence 
of Babinski's, are of special interest. 
Nikitin (Berl. klin. Woch., Sept. 7, 
1908). 

Spastic paralysis may result from 
an apparent normal delivery. In some 
cases interference with the dres.sing 
or the bathing of the infant may be 
the first evidence of an existing spas- 
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tic paralysis. In other cases delayed 
functions of sittinf^ and walkiii}^ sug^ 
gest it. Convulsions in infants, either 
immediately after or shortly after 
delivery, should make us suspicious 
of cerebral injury. The possibility of 
syphilis as the etiological factor 
must always be remembered. Where 
ophlhalinoscnpic examination reveals 
increased intracranial pressure, and 
where there is not a great amount of 
interference with the mentality of 
the patient, subtemporal decompres- 
sion, as described by Sharpe, should 
be performed. In the other cases, 
and in the after-treatment of cases 
operated on, massage, electricity, 
manipulation, supports, tenotomies, 
and muscle education usually offer 
relief. J. Crossmaii (N. Y. Med. 
Jour., Mar. 11, 1916), 

DIAGNOSIS. — In spite of the 
vagueness of the pathology, the clin- 
ical picture is very constant and strik- 
ing. Secondary lateral sclerosis from 
intracranial or basilar lesions is con- 
fusing only when such lesions are bi- 
lateral, and the presence in such cases 
of cranial-nerve involvement and of 
mental impairment will at once ex- 
clude the primary type. In myelitis 
with spastic cijiitractures, the pres- 
ence, in addition, of sensory symp- 
toms, atrophy, rectal and vesical pa- 
ralysis, w'itli bed-sores and other 
trophic lesions, will readily differen- 
tiate. In disseminated sclerosis the 
patient may exhibit a typical spastic 
gait, with contractures and exagger- 
ated reflexes, but the additional symp- 
toms of intcnli(m tremor, ny.stagmus, 
scanning .speech, oculomotor palsies, 
and sensory disturbances are pe- 
culiar, in their associated presence, to 
multiple sclerosis alone. In amyo- 
trophic lateral sclerosis the marked 
and early atrophy is a distinguish- 
ing symptom, Jn progressive spastic 
ataxia, or ataxic paraplegia, the inco- 


ordination is sufficient to exclude the 
disease under consideration. In all 
instances, primary lateral sclerosis 
should be diagnosed only after most 
rigid exclusion of every other possi- 
bility, and particularly disseminated 
sclerosis in an anomalous or atypical 
form. 

ETIOLOGY. — The disease affects 
adult males chiefly, usually in the de- 
cade between 25 and 35. It is not 
very common, and its etiology is 
not at all definitely known. It oc- 
curs at times in several members of 
a family and in such instances doubt- 
less is due to an embryonal defect. 

PATHOLOGY.— The pathological 
evidence in support of the as.surnpticm 
that a primary sclero.sis of the lateral 
columns exists is s(j sli^^ht and in- 
definite as to have led to miicli 
skepticism. iVlor])id clninges foinul 
mortem have been strikingly 
inconstant. T u m o r, hydnnn veins, 
pachymeningitis, transverse myelitis, 
syringomyelitis, hydrocephalu.s, and 
several times disseminated sclerosis 
are among the many lesions which 
have been observed. 

• Hip-joint di.sease in 2 ca.ses of con- 
genital spastic paralysis. The .special 
feature of the microscopic tindings in 
both cases was the primary develop- 
mental defect in the cells of the 
motor zone in the brain, a hypoplasia 
of the ganglion cells. The ))yramidal 
tracts were apparently intact in the 
second case. S. Miiira (Jahrb. f. 
Kinderheilk., July, 1912). 

PROGNOSIS. — The disease may 
last many years, the general health 
remaining quite good. Recoveries 
are unknown. The victim of the dis- 
ease is isooner or later incapacitated 
for any and all forms of physical 
labor, though he may be able to em- 
ploy the bauds and arms after walk-* 
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ing shall have become impossible. 
The mind is not aifected. 

TREATMENT. — Prolonged rest 

is of the first importance, and will at 
times result in decided amelioration 
of symptoms. The motor depres- 
sants — hyoscine, atropine, and coni- 
um — have all been successfully em- 
ployed for the temporary relief of the 
spasticity. Hydrotherapy also serves 
cfTectually the same purpose. 

Trial of thiosinamine sodium sali- 
cylate in a cast* of chronic sclerosis 
of several years’ standing. The con- 
tractures and pain were much cliiuiu- 
ished, there was less ataxia, and the 
power of walking returned. The in- 
jections must he made deeply under 
the .skin. K. A. Grosstnanii (The 
Hospital, Dec. 5, 1908). 

V’ery severe and progressive ca.se 
of spastic spinal jjaraly.sis in which 
there was no obtainable evidence of 
acquired syphilis. Patient wa.s al- 
most absolutely hciple.ss and bedrid - 
den, and had been treated by almost 
every method known. When seen, in 
July, 1911, he was put on ascending 
dose.s of potassium iodide, which 
were rapidly raised to the over- 
whelming dose of' 1248 grains (83 
C'lin.) in a single day. Prom thi.s 
time the drug was continued in 
aiiKJunts of 375 grains <25 (jriii.) three 
lime.s daily, after which it was grad- 
ually reduced as improvement con- 
tinued. To lliis treatment there were 
added massage, passive movements, 
educational exercises, and forcible 
breaking of adhesions in the joints. 
On January 1, 1914, the patient was 
discharged entirely cured. C. L. 
Nichols (L, 1. Med. Jour., Ocl., 1914). 

Surgical measures have been re- 
sorted to for the relief of spasticity 
with considerable success. In resec- 
tion of the spinal roots, first pro- 
posed in 1905 in this country by 
Spiller, the technique devised by 
pdrster i$ that most ^mployetj at the 


present time. The spastic contrac- 
tures are cither mitigated or cured, 
but adjuvant measures are indi.spen- 
sable. 

Fifteen cases on record in which 
resection of the nerve-roots has been 
attempted, according to Fdrstcr’s 
technique. Two of the patients died, 
both adult. one from infection and 
the other from operative shock. 
The other patients were remarkably 
benefited, being restored to active 
life after years of absolute and hope-, 
less immobility, h*. Rose (Semaine 
ined., July 7. 1909). 

Forster’s operation ctuisists in di- 
of the posterior spinal roots 
for severe forms of spastic weakness, 
especially in cases of cerebral diple- 
gia, old hemiplegias, etc. The prin- 
ciple of the operation depends upon 
the fact that the spasticity is due to 
loss of inhibitory control from the 
higher centers. The operation con- 
sists essentially in the division of the 
paths to the alTected groups of mus- 
cle. without producing either ataxia 
or anesthesia. Jt has been proven 
that anesthesia does n(.»t occur unless 
three consecutive pi^sterior riK>ts are 
divided; I'brsier recommends there- 
fore that nr) more than two should 
ever l)e divided. The selection of the 
roots depends upon careful anatom- 
ical study. The indications for the 
operation are: (1) The presence of 
.such severe contracture as to make 
standing and walking impossible. (2) 
The occurrence of painful cramps in 
the affected limbs. 7'lnis far better 
resiilt.s have been obtained for affec- 
tions of the lower extremity than for 
the upper. The operation is prefer- 
ably done in two stages. At the first 
a laminectomy with proper exposure 
of the dura is done. At the second 
the dura is opened and the aiTccted 
po.sterior roots arc resected. The 
after-treatment is important and in- 
clude.? correction of deformity by 
mtchanical means, plastic operations 
to overcome organic contractures and 
exercises. Otto May (Lancet, June 
3, 1911). 
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Fourteen cases of spastic paralysis 
treated by section of posterior spina! 
nerve-roots. 12 of them of Little's 
disease, while 11 were in the dorso- 
lunibar region. There were 2 deaths, 
the remaining 12 patients being more 
or less improved. There was ce.ssa- 
tion of spasm in all cases imme- 
diately after operation, nnnkin (.-Xm. 
Jour. Orthop. Snrg., Oct.. 1913>. 

Unilateral laminectomy, introduced 
by A. S. Taylor, seems to afford 
greater room for the surgical treat- 
ment of all degenerated cord lesions. 

'The severity of surgical resection 
of the spinal roots has led to the em- 
ployment of other surgical measures 
of a more conservative type. 

Transplantation of the muscles 
and tendons often proves surpris- 
ingly effectual. Jn the mo<lcrateIy 
serious cases improvement under op- 
erative and orthopedic measures is 
always notable. Kedard (Annalcs de 
med- et chir. infanlilcs, ( )ct. 1, 1013). 

Three cases in which Stoffel’s 
method of weakening the contracted 
muscle by .severing certain of its 
nerve-libers was tried. Balance be- 
tween the muscle and its antagonist 
is restored. I'lie patients were 3 and 
12 years old, with Little’s disease or 
paralysis from early encephalitis. In 
two of the children the results are 
highly satisfactory. Jlundscliuh (Beit, 
z. klin. Chir., Sept.. 1913). 

Stoffel corrects talipes cquinus by 
resecting a portion of the popliteal 
nerve. The electrode is used in dis- 
tinguishing the nerve bundles. For 
contracture of the hamstring muscles, 
he operates upon the sciatic nerve in 
the upper thigh. For adductor spasm 
one or both branches of the obturator 
nerve are excised. In the upper ex- 
tremity the median nerve is exposed 
at the elbow and the branch to the 
pronator teres and various flexor 
muscles resected as desired. The 
author reports 5 cases operated upon 
by this method. In some a aecond 
operation was performed, where too 
little of the nerve supply had been 


resected. In the lower extremity the 
results seemed uniformly successful, 
but resections of the median nerve 
did not produce as good functional re- 
sults. although the cosmetic results 
were satisfactory. The author also 
proposes, instead of partial nerve re- 
section, a transplantation of the same 
nerves into the weak opposing mus- 
cles. Sharpe’s cerebral decompres- 
sion for spastic paralysis is on trial, 
but would appear to be of value only 
in recent cases in the newborn. Gill 
(Ann. of Surg., 67, .S20, 1918). 

LANDRY’S PARALYSIS. 

SYNONYM. — Acute ascending pa- 
ralysis. 

DEFINITION. — Landry’s paral- 
ysis is a rapidly progressive motor 
paralysis of flaccid type, beginning in 
the extremities, usually the legs, ex- 
tending thence upward through the 
trunk to the arms, and fre(|uently to 
the nerves which have their origin in 
tlie lower pons-medulla region. In 
some instances the di.sea.se may begin 
alxA'e and progressively descend. 

SYMPTOMS. — 'fhe disease begins 
with a feeling of extreme weakness, 
occasionally associated witli pares- 
thesia, especially numbness, in the 
legs. This is progressive, and in a 
few days or even hours there is com- 
plete motor paralysis of the lower 
limbs. Quite often the onset is at- 
tended with slight or. it may be in 
rare instances, decided elevation of 
temperature. Paralysis of the trunk- 
muscles follows, the sphincters es- 
caping; and finally the muscles of 
respiration and deglutition arc in- 
volved, such involvement usually ter- 
minating the disease fatally. This 
order of invasion and progress is, in 
rare instances, reversed. The motor 
cranial nerves have been said to have 
been affected in one or two reported . 
examples of the dise^. Miiior sen* 
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sory changes, particularly hyperal- 
gesia or anesthesia, are not uncom- 
mon, though rarely conspicuous. The 
(iccp reflexes always, the superflcial 
reflexes occasionally, are abolished. 
The mental faculties are, as a rule, 
normal, Ihougli a muttering semide- 
lirium is sometimes observed. Jled- 
sores or otlier Iropliic symptoms are 
rare accidents, thoiigli atroj)liy of the 
muscles with altered electrical reac- 
tions may appear in protracted cases. 
Ill the typical disease the cycle, is 
comjileted in from ten to fifteen days. 

Many of iho rasc.s which have 
served to confuse the pathology of 
T>andry\s j)aral>'si.s are only cases of 
acute i><»li(unyclitis, in which the 
spinal cortK, could they he exainine<l, 
wouhl rexeal legions (»f a distinctly 
iiillaininatory cliaractcr, presenting 
quite a <litYerem pathological picture 
from that m which Landry was uii- 
aide to demonstrate any detiiiite 
changes. \\\ Hitchcock Lb’iu** 

Amer. Med. As.^oc., Dec. 23, 1<)U ). 

Landry’s paralysis is a clinical en- 
tity with varying pathological changes. 
These may he primarily in the pe* 
ripheral iierve.s, and coiifiiiecl to them, 
<»r they may he myelitic only, and 
again neiir<.»cellnlar. Poliomyelitis is 
a pathological entity with varying 
.‘i^'niptom complexes. There may he 
flaccid paralyses, with muscle atro- 
phy, or spastic paralysis, or crauial- 
nerve iiiv<dvemcnt, also ataxias and 
tremors or mixed types. Neustaedter 
(Med. Rec., Sept. 11, 1915). 

DIAGNOSIS. — The diagno.sis is 
quite free from difficulties, a.s a rule, 
if the doctrine of an identity with 
multiple neuritis be accepted. Per 
contra, the rejection of this theory 
renders the diagnosis between the 
two often a very complex problem. 
From fulminant forms of transverse 
myelitis it is to be distinguished by 
the involvement of Madder and rec- 
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turn and the more decided sensorv 
disturliances in the lafter affection. 
In myelitis. t<x», the deeji reflexes 
are often exaggerated, there is the 
cincture symptom, tniphic symptoms 
are of early onset and vicious prog- 
re.s.s, and the duration of acute 
myelitis is more prutracted. Tlie 
acute vascular lesions of the cord 
— particularly henu.»n'hage, if prop- 
i.v\y localized — may closeh" simulate 
symptomatically the disease under 
discussion. M'he histoiy of trauma, 
the apo])lectic onset, often with con- 
>'iiIsions, and the rapidly fatal ter- 
mination are data of value. Lumbar 
piincHirc with bacteriological exami- 
iiati(»n of the serum should be a 
routine procedure. Uuitc possibly, 
too, inlraspinal medication may prove 
effective. 

Lantlry’.s a.scvndiiig para]y.^is can ])C 
distinguished readily from polyneu- 
ritis and poliomyelitis hy the absence 
in long-continued cases of muscular 
airi>phics, reactions of (legcncrati(»n, 
and vsensory symi>toms <.>f paralysis. 
The typical ca^es dejvend on intoxica- 
tion. The toxin scenrs to leave the 
sensitive neurone intact and to af- 
fect exclusively the motor function 
without impairing the structure. HoL 
ten (Vterl. klin. VVoch., Jan. 16, 1911). 

ETIOLOGY, — It is a disease of 
early or middle adult life affecting 
males chietly. It is not very com- 
mon. 'The etiology is not clearly un- 
derstoiicl, but there is a growing una- 
nimity (»f opinion to the effect that 
the disease is due to a toxic infection. 
It ma3^ follow the infectious fevers. 
In at least one case .seen by' the writer, 
which termirrated fatally on the 
eleventh day, gross alcoholism was 
the cause. Neither 'Climate, season, 
nor heredity is an etiological factor. 

Case of Landry *.s paralysis in a 
man, 46 years of age, indicating low- 
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^ creel resistance as the prelinlmary 
necessity •in the development of the 
disease, * with psychic depression. 
While no specific organism was likely 
to be proved the cause of Landry’s 
paralysis, it seemed that some con- 
dition of toxicity springing out of un- 
wonted virulence of some one of 
the bacterial flora native to the body 
and operating under the auspices of 
lowered resistance would be settled 
upon as the cause of this insidious, 
creeping death. E. M. llunimel 
y. Med. Jour., May 31, 1913). 

PATHOLOGY. — 'I'he pathology is 
as yet an unsolved problem, though 
the solution seems liappily iiid far 
distant. Autof»sies are often nega- 
tive. Jneonstant and widely varying 
lesions Avere rei)urted or rm determin- 
able lesions whatever could be found, 
the latter result being the rule until 
within recent years. The theory of 
a profound and fulminant molecular 
di.sorganization of the anterior-horn 
nu)tor cell is uoi plausible. 'J'hat of an 
identity with i)olioinyelitis, differing 
in the acuteness and severity of form 
only, has been entertained and is 
based upon much quasisupportivc 
evidence, 'fliat the disease is a pure 
form of fulminant myelitis is no 
longer accepted, although it is ad- 
mitted that Ihe resultant symptom- 
picture may closely simulate Landry's 
paralysis, l^he consensus of pre.sent'- 
day neurological belief is that the 
disease is quite j)robably a special 
form of multiple neuritis affecting the 
lower motor neurons, with secondary 
changes in the anterior horns and 
muscles resembling or identical with 
those observed in poliomyelitis. 

In the case studied by the writer, 
the pathological findings were those 
of an interstitial neuritis, affecting 
the nerve-root. s and peripheral nerve- 
stems. In spite of this, no sensory 


or bri ^ 

curred. The motor cells were well 
preserved, and the celittlar changes 
which were present could hardly be 
regarded as having any direct rela- 
tion to the paralysis. Pfeiffer (Brain, 
May, 1913), 

In a typical case in a 16-year-old 
girl, with complete absence of fever, 
ascending flaccid palsy, causing death 
by finally involving the medulla, au- 
topsy showed no uaked-eye altera- 
tions in the brain and cord. The 
latter to the microscope showed se- 
\cre recent lesitnis in the ganglion 
cells; more or less complete plas- 
inolysis and cbronidlysis of the cells 
of the anterior I^^rn‘^. There were ni» 
intlainnialoi > changes and nowhere 
any intiltrative inlerstitial process — 
which ^li^ tingni.-hcs thi> form of pa- 
ralysis from the epidemic infantile 
type. 'I'he writer was able to inocu- 
late apes with the disease, and to 
transmi' it from ape to ape, 'riie 
virus is hltrahle ami the period of 
iiieiibation varies from seven to 
twenty-three days. l^esehke (her), 
klin. Woch., Apr. 27, Pq4>. 

PROGNOSIS. — 'i'he progmjsis is 
grave always; nevertheless, occa- 
sional recoveries have ])een rc[>ortcd. 
Should the disease not terminate 
fatally wdtliin 2 or 3 weeks the 
tient will probably recover. In those 
who recover there is m* residual pa- 
ralysi.s, llie functions of the affected 
nerves being usually restored to the 
normal. A special susceptibility to 
subsequent attack is said to remain, 
but thi.s lacks verification. 'J'he dan- 
ger to life is, of course, greater when 
the heart and respiration are affected 
(bulbar extrusion or “bulbous type'’) ; 
but even in such cases recoveries are 
said to have occurred. 

treatment. — T his is empirical. 
The patient should l>e put to bed at 
once and kept absolutely quiet. The 
limbs should be enveloped in lambs* 






hot mt pads, 
in J4- Of 1- dram (2 or 4 Gm.) 
dosejs every 4 hours has been em- 
ployed. Quinine in full doses with 
or without sodium salicylate may 
be used. Small and frequently re- 
peated doses of mercury or inunctions 
of mercury are indicated. Jn plethoric 
sul)jects moderate venesection fol- 
lowed by warm saline transfusion 
sui^’gests itself as a rational proced- 
ure. Scrum-therapy may i)rove an 
aid ultimately. For the late stav^es 
of the protracted disease potassium 
iodide, strychnine, and electricity are 
indicated. Oxygen has heon em- 
ployed with symptomatic relief in 
tile dys])iu*a from respiratory involve- 
ment. 

'I'lu' if involvvfl, must be 

lnM^t rnrt'fiilly irri^^alcil amt hexa- 
methylenamine «ivcn if urinary in- 
foction tliroalon^. In tbfir own case, 
»n which tin* patient rcc«.ivcTod, the 
wTilers ^ 4 ave sodium salicylate, which 
was f<*llowc(l hy potassium iodide 
aiui mercurial inunction, in spite i»f 
llu- al>sc*mt‘ uf syphilis. Later, larj^e 
doNfs of strychnine were ^iven. with 
the faradic current ami massage to 
the paralyzed muscles. 'J'liree-dram 
02 (itn.) doses of fluidextract of cas- 
cara were needed in the early st.ai^es, 
while later L'‘h*ani (2 Gm.) doses 
sulliced. JIulI and Ifopkim^ (Jour. 
Anier. Med. Assoc., Jan. 12. 1907), 
Typical case which impri»ved under 
treatfiient with galvanism, hot and 
cold applications to the spine, ami 
small doses of ergot, and was dis- 
charged, walking" well, early in July, 
1905, after a stay of cighty-two clays 
ill the hospital, lie had a .slight 
relapse, possibly hysterical, in Oc- 
tober. This lasted le.ss than a week, 
and he has been perfectly well ever 
since. J. K. Mitchell (Jour. Amcr. 
Med. Assoc., Feb. 1, 1908). 

Case presenting most of the symp- 
tomatic manifestations of Landry’s 
paralysis, in which liypodemtc injec- 


tions of itrychninc sulphate in full 
doses gave unexpectedly good re- 
sults. Two subcutaneous injection.^ 
of 0.00.*) Gm, (Vi 2 grain) each were, 
given on twelve successive days, with 
the result that paralysis in the palate, 
facial muscles, and limbs — especially 
the upper extremities — disappeared 
with Ci>nsidc*ral)le rapidity. Pic. lion- 
namour, and lilanc- Perducct (Lyon 
mod., J;m. 26, 10131. 

HEREDITARY ATAXIA. 

SYNONYMS. — b'riodrdcli’s ataxia, 
or disease ; family ataxia. 

DEFINITION. — It is a distinctly, 
lhoug:b n<»t necessarily a directly, 
liereditary degenerative disease of the 
spinal cord, affecting the po.sterior 
and lateral columns and the bulbar 
region, usually beginning jn child- 
hood, with symptoms of ataxia, cur- 
vature of the spine, defects of sy)eech, 
laliyjes, choreiform movements, ver- 
tigo, and ultimately j)arai>Iegia. 

SYMPTOMS. — In very young cliil- 
dreii tlie initial symptoms may not 
l>e rec)>gni/.ed, but may l)e interpreted 
simply as indications of slow develop- 
ment or imusual awkwardness, 'fhe 
child stumbles and falls easily or stag- 
gers in attempting to stand or walk. 
The hands are used clumsily and co- 
ordination api)ears to he learned with 
unusual difficulty. In si)caking, the 
cliild drawls its words. Tlie develop- 
ment t»f nystagmus, of curvature, or 
of talipes in some form may prove the 
first obvious and unmistakable evi- 
dence of the affection. The disease 
is much more readily recognizt:d 
when the symptoms devehq) later in 
life, as at 8 or 10 years of age. 
Contrast with a previously normal 
standard renders it conspicuous. 

The gradually or rapidly increasing 
ataxia of gait and station ; the chorei- 
form ataxia in using the hands; the 
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slow, drawling, thickened or scanning 
speech; the nystagmus; the club- 
foot; the hammer toe; the curvature 
of the spine, and the paraplegia are 
pathognomonic when conjointly asso- 
ciated in jarly life in two or more 
members of the same family. Weak- 
tiess in the legs is present early with 
the ataxia, and ends in a paraplegia. 
Sensory symptoms are rare, though, 
subjectively, Iieadache and slight ach- 
ing or pains in the liml)s may be 
j)resent. V'ertigo is not uncommon. 
The sj)hincters are not involved until 
late in the disease. 'Ihe knee-jerks 
are lost, as a rule. Atrophy c^f mus- 
cles and tro])hic lesions of the skin 
arc exceedingly uncommon except 
late in the advanced disease. The 
electrical reactions are usually undis- 
turbed. In a very few cases paresis 
(if the eye-muscles has been noted. 
lJ.suaIly some degree of impairment 
mentally is present. 

The sensory disturbances found in 
20 typical cases of l^'ricdreich’s dis- 
ease were as follows: The appre- 
ciation of touch, pain and tempera- 
ture were very irregularly affected in 
the upper extremities, never more 
than very slightly and often not at 
all. When loss occurre<l it was al- 
most always a slight distal blunting 
to touch, and very rarely to pinprick, 
or to heat and c(dd as well. In the 
lower extremities these cutaneous 
elements were more frequently in- 
volved, and there w'as often some 
distal hypoesthesia. Appreciation of 
simultaneous contacts, and of size, 
shape, and form, was most severely 
affected. Saunders (Brain, Nov., 1913). 

DIAGNOSIS. — There are only two 
diseases which are likely to confuse 
the diagnosis : disseminated sclerosis 
and Huntington's chorea* In the lat- 
ter the disease occurs in middle life 
or later, as a rule; the mental facul- 


ties are more markedly involved; the 
choreiform movements are far more 
active and extreme; the speech is 
jerk}" or explosive; and there is no 
curvature, nc> talipes, and usually no 
nystagmus. hVorn multiple sclerosis 
the distinction is sometimes impos- 
sible. ^I'he family history as to di- 
rect heredity is of value, but the fad 
that a brother or sister is similarly 
afTerted is le.ss valuable since Dresch- 
feld and others have reported multi- 
ple sclerosis in two members of the 
same family. The cranial nerves are 
more fretjiicntly affected in dissemi- 
nated sclerosis; the knee-jerks are 
often exaggerated; disturbances of 
sensatifm arc much more common, 
which is true also of sphincteric in- 
volvement. The tremor when pres- 
ent in I'riedreich's ataxia is less of 
the intention type and more like that 
of cjpH'eji. (.onvulsions and crises 
p<iini to multiple sclerosis. Remis- 
sions do not occur in the latter, while 
not uncommon in the former. 

Tabes in young people as the re- 
sult of a general hereditary syphilitic 
taint is often cunfoiuulcd with ITied- 
reich's ataxia. Tumor of the cere- 
bellum is accompanied by iiain, 
vomiting, and optic neuritis. In 
ataxic paraplegia the knee-jerk is 
increased, the onset is later in life, 
and there is no hereditary tendency. 
Griffith (Brit. Med. Jour,, Mar. 9, 
1907). 

ETIOLOGY. — The essential pre- 
disposing factor is an inherent de- 
velopmental defect of the spinal cord, 
especially the posterointernal and lat- 
eral columns. The heredity is some- 
times direct, . but more frequently 
indirect: Organic insanity, gross al- 
cohoHsntf, syphilis, consanguinity of 
marriage, epilepsy, or some other de- 
generative neurosis may constitute 
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the ancestral or parental taint. A 
generation may be skipped, the par- 
ents being apparently healthy. Tabe.s 
is rare in the family history of this 
disease. Direct inheritance of the 
disease itself was found by Griffith in 
33 out of 143 cases. It is somewhat 
more frequent in males than females 
(86 males, 57 females — Grifflth^s 
table) and more than twc^-lliirds of 
all cases develop symptomatically 
within llie first decade f)f life (99 out 
of a total of 143 — .same author). 

The disease seems to he more com- 
mini in America than elsewhere, and 
llie victims are from the rural districts 
latlier than the cities. It is the rule 
to find more than one case in a fam- 
ily, and s<.)mclimes several brothers 
and sisters may be affected in suc- 
cession. Three of the writer^s cases 
were in brothers and sisters, the 
mother of whom was undevclc>ped, 
both jdiysically and mentally, almost 
a midget in pliysiijue and with low 
mentality. The first obtrusive symp- 
ti>m.s may follow an acute illness, 
especially the infections fevers. 

Five cases of }’'ricdreich’s at.'ixia 
occurring in two families. In one 
family two sisters, aged respectively 
17 and 10 years, were affected, and 
ill the other family the second, third 
and seventh niemhers of a family of 
thirteen were affected. These 3 pa- 
tients were two brothers, aged re- 
.spectively 29 and 18 years, and a 
.sister, aged 27 years. T. W. Grifiith 
(Brit. Med. Jour., Mar. 9, 1907). 

PATHOLOGY.— The gross path- 
ological anatomy has been quite sat- 
isfactorily demonstrated. The extent 
of the lesions may vary, however, 
considerably. The cord appears di- 
minished in bulk and sometimes of 
eccentric contour macroscopically. 
Occasionally two central canals have 


247 

been found or the one central canal 
may be disproportionately large. Va- 
rious other developmental anomalies 
may be pre.sent. 4'lie morbid process 
is that of sclerosis, which is always 
well marked in the lateral pyramidal 
and posterointernal columns, but 
may also involve the columns of 
Thrck and the direct cerebellar tract. 
It floes nf»t invade the gray matter, 
which is usually separated from the 
di.seased columns by a layer of 
healthy tissue. Dej^irine ])elieves the 
sclerosis found in family ataxia to be 
really a neurogliar sclerosis or form 
nf so-called gliosis, due to a develop- 
mental ectodermal defect. The col- 
umns of (loll and the pyramidal 
tracts are affected in varying degree 
throughout their entire course. The 
pathogenesis is as yet undetermined. 

PROGNOSIS. — The duration of 
the disease is indefinite. Death may 
occur from a bedridden asthenia, but 
is usiiall)^ due to some intercurrenl 
affection. The disease may ho com- 
plicated with insanity. 

TREATMENT. — There is little to 
be done for tliese patients. Suspen- 
sion has been tried, largely in vain. 
Arsenic is at times beneficial. The 
Frankel method is indicated for the 
ataxia. Prevention of the disease by 
means of careful selection in mar- 
riage, or, better still, celibacy among 
the tainted, is much the more hope- 
ful and legitimate line of action. 
Should the disease appear in the first 
child, further pregnancies or births 
should be prevented. The idea of pre- 
venting the development of the dis- 
ease by withdrawing the infant from 
the mother's breast, as has been 
suggested, seems far-fetched. 

Cases of hereditary ataxia arc not 
. necessarily doomed to chronic in- 
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validism. The writer’s patient, an 
adult male, 44 years of age, traced 
his illness back to the sixth year of 
life, lived comfortably with the aid 
of selected occupation. Tiie patient 
could plow, drive, and do most of 
the lighter work about the farm. 
When 30 years of age he became so 
disabled that he ha<l to use -rutches, 
and he then became a schoolteacher, 
following this occupcition until two 
years ago, when the increasing ataxia 
in his hands compelled him to aban- 
don this work also, llis general con- 
dition remained gtu)d. Van Wart (N. 
Y. Med. Jour.,* Dec. 31. 

ATAXIC PARAPLEGIA. 

SYNONYMS. — Progres.sive .spas- 
tic ataxia ; combined posterolateral 
Sclerosis. 

DEFINITION. — As described by 
G(.)wers, it is a cumbinaticjn clinically 
of ataxia and spastic paraplegia, hav- 
ing an anatomical basis in lesion of 
the dor.sal and lateral columns. The 
disease is probably not a distinct 
pathological entity. 

SYMPTOMS. — The clinical pic- 
ture is usually clear-cut and constant. 
The lirst .sympt<^m is ordinarily that 
of constant fatigue, with more or less 
unsteadiness in standing or walking. 
This ataxia i.s especially marked in 
the dark or with the eyes closed. 
The sphincters may be afTected at 
the same lime and sexual power lost 
or impaired. 'Phere arc no sensory 
S3miptoms except, j)crhaps, a subjec- 
tive aching in the legs and lumbar 
region. Paretic wx‘akness in the legs, 
particularly the flexors, gradually and 
progressively develops. One leg may 
be more affected than the other at 
first. More or less rigidity, with ex- 
aggerated knee-jerks, clonus, and 
contractures, develop. The patient 
becomes more and more dependent 
upon assistance in walking, spread- 


ing the feet wide apart with eyea 
fixed upon the floor. The feet are 
dragged along, however, and not 
brought down with unnecessary force 
as in true tabes. The cranial nerves 
are rarely involved, but the mind un- 
dergoes degenerative deterioration, 
often like that of general paresis. The 
arms may, like the legs, show' spastic 
paralysis and inco-ordination. Tro- 
phic symptoms are absent. 

DIAGNOSIS. — The total absence 
of pupillary' changes, of sensor}^ 
symptoms, and of VVestphars .symp- 
Icmi excludes true tabes readily. The 
spasticity and exaggerated reflexes 
vvitli clonus may suggest primary lat- 
eral sclerosis, but tlicre is no ataxia 
in the latter aflcction. Ataxia and 
parafiareses, with exaggerated knee- 
jerks, may be present in dissemi- 
nated sclerosis, but there will be, in 
addititm, involvement of the cranial 
nerves, intention tremor, scanning 
speech, nystagmus, etc. TuiiKir in- 
volving the cerebellum may induce 
symptoms of inco-ordination and 
spastic paralysis; but here, again, the 
addition of cranial-ncrve symptoms, 
especially of the oj)tic nerve, will 
clear *away anv temporary confusion. 

ETIOLOGY. — As with most of 
the degenerative spinal scleroses, 
ataxic paraplegia is most common in 
males during middle life, and the 
causes are also similar. Gowers, Os- 
ier, and others deny the relationship 
of syphilis as a cause except in rare 
instances : this is disputed by most ob- 
servers. Lead and other poisons may 
superinduce the disease. Heredity is 
a minor factor, if it exists at all. 

Under this group might be in- 
cluded the so-called Putnam-Dana 
variety of myelitic sclerosis of hema<^ 
togenoug origin, though in the latter 
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the age of incidence and the marked 
preponderance of females are quite 
distinctive. (See also Pernicious 
Anemia.) 

PATHOLOGY.-~As they arc de- 
scribed l)y Gowers, the lesi<ins con- 
sist of sclerosis (.>f the posterior and 
lateral columns, which is very vari- 
able in extent and i)osition and not 
strictly “systemic/’ in character, the 
mixed zone of the lateral and the 
lateral limiting layer between the 
pyramidal Jihers and the gray matter 
being involved quite often. In the 
posterior columns the sclerosis is fre- 
quently more marked in the dorsal 
than in tlic luml^ar segments. Oc- 
casionally a zone of sclerosis has l>een 
found in the entire ])eriplicry of the 
cord (annular sclerosis). Tiirck's col- 
umns may be alYected. Marie does 
not ctmsider it a systemic disease, 
lie believes the distribution of the 
sclerosis to be dependent upon the 
;irterial supply thr(.>ugh the branches 
of the dorsal spinal artery, which are 
invidved. I>y many the disease is 
believed t(j he a form of clironic mid- 
dorsal myelitis, by others simply an 
atypical form of tabes, and b}^ others 
still an atypical variety of multiple 
sclen >si.s. 

'i’hat ataxic paraplegia is identical 
with general ascending paresis has 
been maintained. The final decisiiwi, 
however, is still suh jiidicc. 

PROGNOSIS. — Except in the 
sypliilitic cases, the prognosis is had. 

The duration is extremely variable. 
Often many years elapse before the 
victim succumbs. Paralytic helpless- 
ness may develop, however, within a 
few years and become complete. 
When mental symptoms are manifest 
early, the prognosis is that much 
worse. 


OF (PRITCHARD). 

TREATMENT. — ^Potassium iodide 

should be invariably tried. The pa- 
tient is thus given the benefit of the 
possibility that syphilis may be the 
cause. 

SYRINGOMYELIA. 

DEFINITION. — The term etymo- 
logically signifies a caviiy (abnor- 
mal) in the enrd. 'Fliis defmilidn is, 
however, misleading. \\y almost 
general consent the word has been 
restricted in its application t(» a dis- 
ease characterized anatinnically by 
lesion usually and chielly of the cen- 
tral suhslaiice of the cord; patho- 
logically by a gliosis or gliomatosis 
r*ften dependent upon cmbrvonal-ti.s- 
sue persistence, with subsefjuent per- 
verted cellular proliferation and ulti- 
mate cavity-formation ; clinically by 
the presence, in association, of pro- 
gressive muscular atrophy, dissocia- 
tion of sensation, prominent trophic 
symptoms, and scoliosis. 

SYMPTOMS. - The clinical pic- 
ture is very variable, 'fhere is not a 
function of the ci.)rd which may not 
1>e perverted, and, on the other hand, 
no 'disturbance at all may be present 
or at least recognized. 'J'herc is no 
single pathognomonic symptom, nor 
any constant grouping of symptoms. , 
Case of a patient, 17 years old, who 
presented evidences of loss or reduc- 
tion of sensibility to pain and heat 
hi variou.s regions, incipient atrophy 
of certain nuKsclcs of the hantls. and 
left scoliosis. The course of the case 
confirmed the presumptive diagr.osisS 
of syringomyelia. The writer has 
observed left scoliosis also in 2 other 
cases as an early symptom. Lifshitz 

■ (Roussky Vratch, iii, No. 1.3, 1905). 
The cavity may be so small as to 
give rise to but few symptoms, but 
by extension may ci)mpress or de- 
stroy the posterior columns, poste- 
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rior gray horns, and even the crossed 
pyramidal tracts. Then, again, it may 
be of various irregular shapes, thus 
giving rise to most irregular symp- 
loin complexes. K. P. Bernstein and 
S. Horwitt (Med. Rec., Oct. I«, 1913). 

In the cases in which the diagnosis 
has been made during life and con- 
firmed by autopsy the clinical history 
lias been about as follows: The pa- 
tient first notices sonic aching and 
pain in the neck, shoulders, and arms, 
with parestlicsia in the hands and 
fingers. 'I'his is followed by an 
atrophy which slowly affects, fir.st, 
the smaller muscles of the fingers 
and hand, and which is attended 
with fibrillary twitches. Analgesia 
de\ eJops in varying degree in the 
affected limb, and thermoanesthesia, 
sometimes complete, is also present, 
'factile perception may remain cither 
normal or only slightly impaired, and 
lliis combinatiem of analgesia with 
thermoanesthesia and pre.served tac- 
tile perception constitutes the so- 
called ‘’dissociation phenomenon’* at 
one time .supposed pathognomonic. 

Kollowing the atrojihy and sensory 
disturbances, trophic lesions of the 
skin, hair, nails, bones, etc., develoj>, 
and arc often quite prominent. 
Ilerpe.s, bulhv, ulcers, felons, and 
gangrene, usually painless, are among 
the skin lesions observed. I^'.xtcnsive 
arthropathies have been noted, and 
the bones may become quite brittle. 

Two cases of the sacrolumbar type 
occurring in a brother and sister. 
The bones show a peculiarity which 
is described by Tedesco; (1) a gen- 
eral transparency of the bone-shad- 
ows as a whole; (2) diminution and 
softening of the cortical layer of the 
diaphyses; and (3) rarefaction of the 
spongy bone while its external form 
i.s preserved. When the process of 
atrophy is far advanced, however, the 


bone grAdually disappears,^ 
Kskiagrams show. The aecompatiying 
increased brittleness Accounts for thi 
occurrence of fractures. Spontane** 
ous fractures, however, do not occur 
as frequently as one would expect. 
J. M. Clarke and E. W, H. Groves 
(Brit. Med. Jour., Sept. 18, 1909). 

Va.somotor symptoms — such as 
sweating, edema, redness, or cyano- 
tic <Iiscidoratiun in certain areas or a 
limb — arc (juite common. As the dis- 
ease exlend.s from above downward, 
the trunk-innscle.s become involved, 
and scoliosis, or curvature, develops. 
Ijlxtending .still lower, the legs are 
affected with paraplegic weakness, 
the spliincters become paralyzed, 
and .sexual ])ower is lost. Just as 
with the upi)er, the iirst symptoms 
indicating involvement of the lower 
ctird may be irritative — pare.sthcsia 
may j)recedc the paraplegia. Should 
the disease extend iqivvard, bulbar 
.symptoms arc added, fhe trigeminus 
may be affected and facial atrophy 
appear. Ikipillary abnormalities have 
been noted occasionally, particularly 
an inequality in size and respon.se. 
The eyeball may appear pnituberant 
as in exophthalmic goiter, or the 
globe may aiqiear to have receded. 
This condition is often associated 
with facial hemiatrophy (Schulte). 
Ataxia of both kwer and upper ex- 
tremities has been observed. The 
muscular sense, however, may remain 
normal. 

Case of paralysis in the throat and 
palate, with sensibility and reflexes 
normal, in which further investiga- 
tion revealed syringomyelia. There 
had been no other noticeable disturb- 
ances, but atrophy of the right side 
of t^e tongue confirmed the diag- 
nosis. .The writer found 26 similar 
cases. Throat symptoms be the 
first sign of the affection. In 9 of 
the 27 cas^ there was atrophy of the 
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tlim wa« parasis of the 

,/ 3 cases the hoarse^ 

ness came on suddenly. Baumgarten 
(Betl. klin. Woch., Aug. 23, 1909). 

The symptoms are usually bilat- 
eral, though they may at first and for 
some time be limited lo one .side, and 
they are often unequal in degree on 
the two sides. The first sympunn 
may be referable to the dorsoliiinbar 
or the bulbar segments, in which 
ca.sc, of course, the order of se- 
tiuence would be reversed, 'fhis is 
the ])asis f<»r the so-called hulhar and 
paraplegic types. 

Cense in which the cU>ciise began 
at the age of .S; the patient is now 16. 
Pain in the ])ack the head and 
the curving of the spine were to- 
gether the earliest sign.s. (One of 
(hiillain's cases which went to au- 
ttipsy coinnK't»cc<l with the same 
pain.) 'I'hesc disai)pearefl in the 
girl’s case. Gradually at the age of 
f) the left arm l>egan to be affected. 
The h»wcr ex.trcinitics were, attacked 
at about 10 years of age. and the 
right arm has only showm involve*' 
ment for three years, b’or the last 
year there has been slight <liffieuMy 
in inieturilioii, frctpieney being in- 
ereasc<l. G. \V. llowlatul (Can. 
Pract. and Kev., Aug., 1909). 

In certain cases trophic symptoms 
j)rc*dominale, due, it lias been Ihoughl, 
to a complicating neuritis. Morvan’s 
disease is assumed by many to be 
essentially identical with this form of 
syringomyelia. The identity has imt 
yet been proved. 

Case of Morvan’s type of syringo- 
myelia in a lad aged 17 years. A 
marked stoop, due to weakness of 
shoulder and back muscles, a well- 
developed scoliosis to the left, arms 
abnormal, right hand and arm atro- 
phied, with loss of muscular power. 
The left hand had lost the distal 
phalani^es from thumb and first and 
second fingers, was reddish^ swollen, 
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and slightly edematous; shoulder- 
muscles paralyzed on left side, and 
the limb practically useless; no dis- 
sociation of sensation, but complete 
anesthesia over an area beginning 
from a line passing between the 
mastoid processes behind and from 
the notch in the thyroid cartilage to 
the mastoid processes in front, down 
to a line, parsing from the. level of 
the third ril^ in front, to the sixth 
dorsal si)ine, and including both 
arm.s. 11. V. Wildman, Jr. (Med. 
Kec., (Jet. 17, 1914). 

DIAGNOSIS. — With our present 
ktiuwlcdge, or rather lack r)f it, an 
inaccurate diagnosis in syringomyelia 
is not a serious retlcctiun upon in- 
dividual skill. In the difl’ereutial 
•diagiujsis of the disease, tumor and 
hemorrhage of the cord, myelitis, 
pachymeningitis, particularly cervi- 
calis liyperlrophica, progressive mus- 
cular atroj^hy, and tabes dorsalis are 
clnef in importance. 

Case of tabes w'ith syringomyelia. 
Some have held that the association 
of the tw'o processe.s is not merely a 
coincidence, but tliat one stands to 
the other in the relatifui of cause and 
effect; lathers have expresse-d them- 
selves guardedly. .Spiller (Jour, Med. 
Research, Mar., 190S). 

In tumor all irritative sympt<mis — 
such as pain, spasm, etc. — are usually 
far more pronounced, the symj)toms 
are more definitely localized and uni- 
lateral, and the rate of progress is 
more rapid. Tumor elsewhere, espe- 
cially if malignant, is significant. In 
cord hemorrliage or embolism the 
unset is abrupt and ajioplectiform in 
nature and the symptoms are rapidly 
destructive. From myelitis the diag- 
nosis may be, at times, difficult. The 
more widely distributed symptoms 
and the more extensive involvement 
of all forms of sensation, with the 
relative infrequency of true trophic 
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syinptt'jns in myelitis, should prove 

sufriciciit 

'J'lic muscular atrophy often late 
,11 nnililis .'iml is more rapid after 
I'roiii cervical pachy- 
A\f{cvcntiul diagnosis 
(luring lilt*- 1* 


once beginning. 

meningitis tiw 

at times im/x'Ssihle 
I.« ,,nly h/k-o (.'i/h-.s dor.-ah.-' heglll. 
wiilt c'xtcnsM i* \ K'/nU.*5 trophic 

symjUtniis or when it ]>revsenls llic 

symptom of dissociated sensation 
that tcjiipornry hesitnnev occurs. In 
leprosy we may ha\'e analgesia and 
trophic lesions, Intt there is no 
atrophy, scoliosis, or dissociated sen- 
sation. 

Case of (li.sldcation of the first 
rt»w of phalan^yes on the nictacarpals 
which proved to have been due to 
syringomyelia. This causes extensive 
trophic alterations in the upper ex- 
tremities, as does tabes dorsalis in 
the low'er limbs. The arthropathies 
which result bear a certain resem- 
blance to arthritis deformans, the 
analgesia, however, contributing to 
aggravate the state of affairs. In the 
neuropathic arthropathies we usually 
see destruction of the articulating 
structures, but the dislocations may 
exceptionally occur without this pre- 
requisite, especially in the shoulder- 
joints. Joachimsthal (Berl. klin. 
Woch., Aug. 12, 1912). 

ETIOLOGY. — The disease is com- 
paratively rare. More cases have 
been reported among- males than fe- 
males, in many instances recognized 
first between the ages of 25 and 35 
years. The essential causative factor 
is an inherent predisposition dating 
back to embryonal life. Syringomy- 
elia is not directly hereditary, nor is 
it a “family” disease. No adequate 
explanation is offered for the cause of 
the underlying developmental defect. 
Tlie exciting cause is most often 
trauma. 


Secondary infettioii is "doubtless 
occasionally rcspohsible; Prolonged 
exposure to severe cold and damp- 
ne,ss, physical overexertion, toxemia^s, 
malnutrition, and anemia are cau,ses 
to which individual cases have been 
ascribed. .Alcoholism may act as an 
indirect etiological factor. The clin- 
ical association of syrin^owydm with 
acnuiicgah suggests a fundamental 
fera tulogical ( irigin. 

PATHOLOGY. — Cavities of the 
cord may exist as congenital dou- 
blings, diverticula, or other anomalies 
of the central canal, or they may be 
secondary to acute lesions, such iis 
abscess, hemorrhage, tumor, etc. Sim- 
ple dilatation, more (.>r less extreme, 
of the normal canal may occur (/ly- 
dromyclia) , whicli often is nnatlended 
by any symptoms whatever. 

In u i)er.sc)iial case the pathological 
process completely isolated the pos- 
terior columns from the rest of the 
spinal cord from the first cervical to 
the eleventh tlniracic segments, in- 
clusive. There was perfect preserva- 
tion of tactile sensiliility and los.s of 
pain and temperature sensibility. 
There was very diagrammatical ly 
demonstrated the lower limit t)f the 
Irigemiiial area. The cavity' forma- 
tion in the gliomatous ti.ssue was 
most marked on the right side. 
The case shows that with total cut- 
ting off of all the afferent pathways 
of the cord with the exception of the 
posterior columns tactile sensation is 
quite unimpaired. A. K. Allen (Jour. 
Nerv. and Mental Dis., Jan., 1911). 

In some instances hydromyclia 
gives rise to symptoms identical with 
syringomyelia, but the essential path- 
ological basis' of the latter disease is 
a slow central gliosis: In the embryo 
the cenlrai canal is relatively large. 

It closes by gradual approximation of 
Its walls posteriorly, which, uniting, 
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fornh tbe rionnal posterior septum. 
Tbe anterior wails remain separate, 
forming the normal central canal. In- 
terruption or perversion of the nor- . 
rnal development results in the for- 
mation of a cavity. Such interruption 
may be localized to one or more seg- 
ments or extend for some distance. 

The cell-elements remain of the 
embrytmal or glia type. 'I'hey are 
distributed irregularly in the cavity- 
walls, sometimes occurring as nests 
resting upon a basement material. 
These e])cndymal and ])eriependymal 
cells atul neurogliar or basement tis- 
sue, later in life, through the stimulus 
of trauma, infection or some other 
exciting cause, begin tr> undergo pro- 
lift'ration, fnnning gliomatous masses, 
'rile jiroliferation extends from cen- 
ter toward periphery and also longi- 
tudinally, usually in tbe posterior 
areas of the e<ird tirst. 'I'he most 
eoinnnm local it} aifected is the cer- 
vical cc‘rd. 'Fhis new gliomatous 
tissue, from low vitality, hcinorrliage 
or other vascular lesion, breaks down 
and a cavity results. 

Recent advances in tbe pathology 
of syringe. inyclia hear e.spccially upon 
the liyperplasia of connective tissue 
a.s'iociateil with the gliosis. In a per- 
sonal ca.se, cvitlent proliferatiiUi of 
cnnnective tis.suc was pre.seiit at all 
levels of the Ic.sion; the blood-vessels 
throughout were very numerous with 
much thickencil adventitia; curiously, 
there were also striated muscle-Jibers 
in various spots between the fourth 
cervical and the eleventh dorsal .seg- 
ments. This was ascribed to defect 
in embryonic development. Andre- 
Thomas and Quercy (Nouvelle Icon, 
de la Salpetriere, xxv, 5, 1913), 

The gliosis may not always end in 
cavity-formation, but may remain as 
a tumor or as vsimple glia hyperplasia, 
which, however, destroys the normal 


motor and sensory cell-bodies and 
their axis-cylinders quite as effect- 
ually as the breaking-down. The 
tendency to cavity-formation is said 
to he proprfirtionate to the excess of 
cellular over basement tissue in the 
gliosis. Secondarily atrophy of the 
muscles and various forms of periph- 
eral neuritis arc among the patbo- 
higical fmdings. 

PROGNOSIS. — There is no cure 
fur the disease; hence an unfavorable 
prognosis must be given as reganls 
recovery. 'I'be disease may progress 
very slowly, however, and a duration 
of twenty or more years is said to be. 
not uncommon. .Spontaneous remis- 
sions may occur which may last 
through several years. 

TREATMENT. — Cxliomatosis of 
the cord is unamenable to curative 
or even palliative treatment. Potas- 
sium iodide has occasionally proved to 
be of service in glioinalons tiniKirs of 
the brain and should be tried faith- 
fully. Silver nitrate, gold salts, ar- 
senic, and iodine are iheorelically in- 
dicated. Electricity lias been almost 
invariably disappointing, except as a 
tonic. Change of climate, rest, and 
tonics offer the best prospect k»r a 
temporary arrest of the disease. 

Radium has been recommended by 
Raymond J'ouchard and other au- 
thorities. The applications were made 
daily to the vertebral column at vari- 
ous levels, alternating to the right or 
left of the spinous processes. The ex- 
posures were increased from 10 min- 
utes to over one hour. X-rays have 
also been advocated. 

The use of the X-rays entirety 
change.s the clinical history of the 
disease, causes considerable improve- 
ment, which lasts for some time, and 
wholly changes the prognosis. £. 
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Beaujard and J. Lhcrmitte (Seniaine 
nied., Apr. 24, 1907). 

Details of a case of syringomyelia. 
In a workiiian of 51, the R5ntgen 
rays arrested the morbid process and 
seemed to allow restitutiim of the 
functions of the nerve-tract involved. 
The effect is evidently due to direct 
local action on the pathological pro- 
cess in the spinal cord. There was 
resttjration of the functions of the 
hands and lingers. The improvement 
has persisted to date, nearly two 
years, and the patient ha.s gained 
over 25 p<Hinds in weight. 1. Holm- 
gren and O. VViman (Nordiskt Med. 
Arkiv, xli, Int. Med., No. 3. 1909). 

\V. li. 1'rhcitakd, 

New York. 

SPINAL CORD & NERVES, 
INJURIES AND SURGERY OF. 

— The spinal column, as <mter and pro- 
tective covering of the spinal ct»rd, being 
primarily injured in traumatisms of this 
regi(»n, such as gunshot and punctured 
wounds, and sprains and dislocations, the 
lesions suffered by the cord proper are 
reviewed in the article on the Spinb:, Dis- 
eases AND Injukiks of, which follows the 
present section, Lesions of the cord, 
which complicate fractures <j1 the spinal 
column, are treated in the fourth volume 
in the article on Fkactukes and Disloca- 
tions, page 7.S9. 

As regards operations on the spinal 
cord, laminectomy, which atfor<ls access 
to the cord, is also ‘treated in the article 
on the Spine, which Ldlows the present 
one, while the operations on the spinal 
cord indicated in certain diseases of that 
organ, such as resection of nerve-roots in 
primary lateral sclerosis^ arc treated un- 
der the headings of these diseases in the 
article on Spinal Cord, Diseases of, pre- 
ceding the present section. 

NERVES, INJURIES OF. 

SUBCUTANEOUS NERVE INJUR- 
IES. — By these are meant injuries of 
nerve in which the skin has not been 
penetrated. 

Concuaaiem. — A blow on the elbow, a 
fall in which the subject alights viofontly 


on his hands and other similar sources of 
violence to the surface may sufficiently jar 
a nerve-trunk, or, at least, its terminal 
fibers, to awaken functional disturbances; 
these are sometimes accompanied by se- 
vere pain and shock. As a rule, if there 
is no lesion of continuity of the medullary 
sheaths or of the axis-clydinders due to 
laceration of the perineural tissues, the 
disturbance awakened is transitory. 

Contusion. — Pressure paralysis — c outu- 
.sion of a nerve — .should iiieaii the lesions 
that ilircct traumatism produces. As gen- 
erally interpreted, however, it denotes the 
symptoms of pressure upon a nerve hoW" 
ever awakened. “Pressure palsy” form is 
frequently experienced by everyone when, 
during sleep, for example, a limb i.s held 
in an abnormal position. Numbiie.ss is 
followetl by tingling when the positinn 
of the limb is changed to normal. Thi.s 
teinporury palsy is the mildest form of 
nerve “contusion.” .Surgical anesthesia is 
responsible, however, for paralyses which 
may last weeks when care is not taken 
to prevent a limb from hanging over the 
table, thus allowing its edge to exert 
pressure upon one or more nerves. An 
Esmarch bandage, too tightly or improp- 
erly applied, or left in place, may do like- 
wise; indeed, permanent paralysis of the 
radial, ulnar and external popliteal have 
been provokctl in this manner. 

.Nerves which pass over or are in close 
proximity to bones are most, exposed to 
pressure, hence the frequent paralysis due 
to contusion of the .sciatic when reduc- 
tions of dislocations of the hij), c.specially 
those of the traumatic and congenital 
type, are attempted. Callus, produced in 
the course of hone repair after fractures, 
scar tissue, projecting bone, or spicules of 
the latter, osteoma, inliltration, etc., are 
as many causes of pressure paralysis 
which may be accompanied by, more or 
less, severe neuralgia. 

Stretching and Laceration.— Stretching 
of a nerve sufficiently to produce lacera- 
tion occurs in the course of accidents (»r 
operative procedures in which undue trac- 
tion is exerted either directly upon a limb 
or throttgii malposition of the bones in 
the course of di.slocation, as, for instance, 
in shoulder dislocation. L^eration of 
nerves may cpmpUcate fractures of the 
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base of the skull and thus give rise to 
disturbances of vision, paralysis of one- 
half of the face, etc. In general, the 
symptoms of laceration are disturbances 
of .sen.sation or motion, or of both these 
functions, sufficient to give rise to the 
reaction of degeneration. 

Displacement.—Displacement of a nerve 
may occur when, as a result t)f excessive 
flexion of a limb, the groove over which 
the nerve passes fails to hold it in posi- 
tion. The ulnar, for instance, may be 
displaced by forcible flexion of the arm 
when the medial cpicondyle is shallow. 
In some subjects such a displacement oc- 
curs whenever the forearm is flexed, with- 
out causing discomfort. Displacements of 
the ulnar and external popliteal may also 
occur in fractures of the medial epicon- 
dylc of the humerus and of the head of 
the ninila. Ihuler these conditions, con- 
tusion and inflammation, with cousider- 
ahlc pain, llirougliout the area of distribu- 
tion of the nerve, and also sensory and 
motor disturbances may follow. 

TREATMENT. — The treatment de- 
pends, of course, upon the nature of the 
wMidlthiii jHeseiir. in meompheated con- 
tusions and lacerations the measures should 
he con.servaiive, immobilusation «»f the 
part in a cast to prevent traction on the 
injured nerve. If the reaction of degen- 
eration is present, weak galvanism, the 
cathode over the seat of injury and the 
anode <»ii the plexus of the system ener- 
vating the part, should be begun after the 
acute phenomena have subsided. Resump- 
tion of function follows after from 4 to 6 
weeks in simple ca.ses. 

When the injury involves the whole 
nerve transversely, as indicated by the 
failure to improve, operation should be 
resorted to as soon as possible, as time 
compromises the issue increasingly. Ex- 
posure of the nerve will then reveal some 
of the conditions described, i.r., it will be 
compressed by or imbedded in a mass of 
scar tissue or callus. Neurolysis and, 
preferably, Babcock*s nerve dimeiation 
should then be resorted to. This proced- 
ure has for its purpo.se to relieve nerves 
of compression by adhesions, fibrous cica- 
tricial tissue, callus, bone infiltration, etc., 
which give rise to painful or paralytic 
aEectlons* 
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By the term dissociation the writer 
mean.s isolation of the affected part 
of the nerve through an incision 
freely opening its sheath, disassociat- 
ing its component fibers and isolat- 
ing the nerve from later fibrous com- 
pression. It is intended to permit 
the escape of exudate from within 
the ncrvc-sheatli, to reduce pressure 
upon individual iiervc-libcrs, to free 
axi.s-cyliiulers which have become 
useless through eiitaiigleiiunt of sev- 
ered tissue, to facilitate the furiiiation 
of new iicrve-path.s, and to stimulate 
desirable changes in the nerve-trunk, 
rile sheath of the nerve is divided 
well heyoiid the limits of Icsitm; the 
nerve-trunk, lifted u])on one or two 
fingers, is held taut. The nerve-libers 
are then carefully separated from 
each other by menus of a small 
.sharp tenotome, transforming the 
•Structure from a round cord to a 
flat, ribbon-like hami of separated 
libers, li cicatricial tissue is en- 
countered in the nerve-trunk the sep- 
aration Mf 

along staight lines, ilividing the scar 
inlf» multiple parallel threads of tis- 
sue. The nerve, previously iinhedded 
in cicatricial o:' fi))rous tissue, should 
he removed from this area, or at 
least isolated from future cicatricial 
adhesions hy the interposition of adi- 
p(»se tissue, strijis of whicli can usu- 
ally he secured from beneath the 
skin. 

Out of 7 cases in which the nerve- 
fihcrs had been partially or thor- 
oughly ilisassocialed by the writer, in 
only 1 was there detected an increase 
of paralysis immediately following 
the operation, while in several there 
was almost immediate increase of 
function in tlie affected nerve-field. 
Babcock (.\nnals of Stirg., Nov., 
1907). 

When compression is due to cicatricial 
tissue, the latter is exposed and the nerve 
isolated from it by dissection. The 
librous tissue is then removed, and the 
nerve surrounded with Cargile membrane 
to prevent invasion of surrounding tissues 
during the healing process. A bony cal- 
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lus may be reached, if necessary, through 
the muscular planes. The nerve is iso- 
lated and the bony mass removed, a pro- 
cedure which sometimes requires the aid 
of the chisel. Jlere, again, Cargile mem- 
brane should be employed to protect the 
nerve during the healing process. 

The nerve may be found severed and 
the intruding mass of callus or scar tis- 
sue prevent union t)f its ends. In that 
case, the nerve should !>e treated as de- 
scribed under the next heading. 

OPEN NERVE INJURIES.— IJy these 
are meant injuries, whether exercised by 
cutting or pointed instruments, bullets, 
etc., in w-hicb tbe skin has been pene- 
trated. 

Effects of Nerve Division. — When a 
nerve has been severc<l its vasomotor 
functions cease; the vessels it supplies be- 
ing thus ullow'e<l to dilate, more l)l<H»d is 
admitted into the area to which the ves- 
sels arc distributed. The temperature of 
this area is, therefore, raised. But this 
rise is only temporary; the continued 
vasodilatation clue to loss of vasomotor 
control St ion interferes with the 7ns a Icrgo 
motion of the blood and, the local circu- 
lation being slowed and poorly oxygen- 
ized, the parts become blue and cold, and 
lose their functional activity. Muscles 
lose their motor power at once, and soon 
begin to degenerate, atrophy and shorten, 
and finally develop the reactions of de- 
generation. If the nerve contains sensory 
fibers, complete anesthesia to pain, touch 
and temperature follows, unless the part 
be supplied liy another nerve in addition 
to that severed. Yet, pressure with a 
blunt object may be felt in the analgesic 
area; this is because motijr branches of a 
mixed nerve send si isory branche.s — deep 
sensibility nerves — thnmghout muscles 
and tendons, which may leave the nerve 
above the point of section. 

The trophic changes which may arise in 
the paralyzed parts arc numerous: the 
skin may be the seat of eruptions and 
ulcers, or become glos.sy; the hair falling 
out, the nails becoming furrowed, Vjrittlc 
and even shed; the deeper tissues may be 
the seat of painless felons or abscesses, 
or, as is the case with muscles, atrophy; 
the joints may become inflamed — con- 
dstton which may lead to aokylotis* 


Finally, dry gangrene is a fortrtidablie 
complication which not iofrciqtiently fol- 
lows division of large nerves. 

The effects of abolition of the func- 
tions of the severed nerve continue until 
its regeneration occurs, if at all. The 
nearer the two ends of the severed nerve 
remain the greater are the chances of 
early union; hence the curative effects of 
nerve suture, in wdiich these two ends 
are held in apposition. In the absence of 
.suture, the abolition of .function may be 
permanent. When, how'ever, pruximity <if 
the two ends is such as to permit union, 
.'sensation may return in from 6 weeks to 
as many months. Motor pow'cr is slower 
to return than sensation, and takes from 
3 months to 3 or 4 years, hut seldom be- 
fore 6 months. .Anastomosis wdtli atl- 
jacent nerves probal>Iy accounts for the 
exceptional cases in w'hicli very early re- 
sumption of sensation and motion has 
occurred. 

Process of Repair. — After complete 
division of a nerve the entire peripheral 
or distal end degenerates. The proximal 
or body end, however, degenerates only 
in the jxirtion immediately adjacent to the 
scat of injury, and tends rapidly to re- 
generate. This is accomplished through 
the formation, just above the site of in- 
jury, of an enlargement or bulb compo.sed 
of imbeddeil and very small nerve-tibers. 
These new' fibers inliltraie the graiuilutions 
formed from the cells of the sheath of 
Schwann and project themselves until 
ihe^ reach the distal end of the nerve, 
whi<,4i they penetrate to its terminal fila- 
ments, thus re-estahlisiring function. Ac- 
cording to some histologists incompletely 
devebjped elements are also formed in the 
distal segment of the cut nerve, which 
meet those from the proximal segment- 

Thc central slump of a nerve long 
retains its capacity to sprout new 
fibers, and consequently it is of lit- 
tle moment wrhen the nerve is su- 
tured during the first 4 or 6 montlus 
after the injury. The prognosis de- 
pends more on the location and ex- 
tent of the injury, the peripheral 
nerves having a greater proliferating 
power than those more centrally lo- 
cated. The general health is an itn^ 
poriant factor in tbe outcome. S^uel-* 
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SYMPTOMSt^-^As "we have aeen, the 
symptoms following division of a nerve 
consist in loss of function, motor, vaso- 
motor, and trophic. If complete section 
occurs the abolition of function is imme- 
diate; if it is incomplete, pain and pares- 
thesia may appear. 

The anatomical position of the wound 
f^(»vems, gf course, the nature of the mor- 
bid phenomena awakened. After complete 
section these consist of absence ot re- 
flexes, flaccid paralysis, soon followed by 
muscular atrophy. If, for instance, one 
or more cords of the brachial plexus arc 
severed, nn:»tor paralysis and anesthesia 
ap]>ear throughout the area supplied l)y 
the severed cttrd, whetlier this be throujfh 
the ulnar, median, subscapular, circumflex 
or other nerves .sui)plied by the plexus. 
These symptoms arc the same as if the 
nerve itself had been severed. Thus, in- 
v(dvin^^ as it may do, the circumflex, we 
would have paralysis of the deltoid and, 
as a result, inability t<.) raise the arm tc» 
a rijtht aiiRle with the body. If the outer 
cord of the brachial plexus is severed, the 
nujsculosjiiral nerve will he inv<»lved; w^e 
shall then liave i)aralysi.s of the biceps and 
of the ]»r;K'hialis amicus, which mcaii.s 
paralysis of the ftirearm flexors, etc. Yet 
wc must nf)t lose sijfht of the fact that 
this same cord of the brachial plexus gives 
origin to the external "iiterior thoracic 
and metlian. and tliat the resulting paral- 
yses are added to tlmsc due to involve- 
ment of the musculospiral. The great mul- 
tiplicity of nerves renders necessary an 
intimate knowledge of their distribution. 

In so far as their surgical treatment is 
concerned, the measures indicated, as we 
shall see, apply to all nerves. When de- 
generation takes place in antagonistic 
muscles, these gradually contract, produc- 
ing deformities. 

The sensory disturbances are not as 
widespread, because the terminals of sen- 
sory nerves anastomose freely, as a rule, 
with those of adjacent nerves, while cu- 
taneous sensory fields overlap one an- 
other. The tendency, moreover, is for 
the anastomotic branches to take up the 
work of the cut nerves. Hence, the rapid 
reduction of tlie area of aensory disturb- 
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anccs and the fact that it is only when 
large trunks, which give off many im- 
portant nerves are cut, that extensive or 
permanent sensory disorders follow. 

it is not only the muscular and cutane- 
ous functions (the skin being subject to 
dUorders such as eczema, herpes zoster, 
ulcers, etc,), that suffer, but likewise the 
bones. During growth the development 
of osseous tissue in the parts supplied by 
the severed nerve may cease, and atrophy 
even fidbm', the morbid process being 
aggravated by .serous infusion of the 
joints. Vasomotor disturbances, such as 
redness, cyanosi.s, and cutaneous hypo- 
thermia have already been mentioned. 

The reaction of both nerve and muscle 
to elL\riricit> should be detenniiicd when 
injury to a nerve is susjjected. That of 
a divided nerve and of the muscles it sup- 
plies to the faradic or galvanic current 
decreases gradually in intensity and rapid- 
ity, disappearing completely in about 12 
day^s. Hut there soon ensues a difference 
betw'ecn the twt) currents, the degenerat- 
ing nuiscle then showing increased reac- 
tion to the galvanic current, and also the 
reaction of <icgeneration, in which the 
A. C. C is greater than the C. C. C This 
reaction may increase in intensity a few 
W’eeks, then remain stationary months, or 
even a year or more, when atrophy of the 
muscles lias reached coiupleiion. The re- 
action of degeneration is important in the 
treatment of such injuries. 

Those cases should be treated con- 
servatively in wdiich the motor and 
sensory dL^lurbances are slight and 
in which electrical examination re- 
veals only a slight decrease in elec- 
trical excitability or a partial reac- 
tion of degeneration. In such ca.ses 
there is an improvement in function 
in 3 or 4 weeks, although complete 
recovery may take 8 weeks, or even 
3 months. Another class of cases in 
which operation should be resorted to 
are those in which there is complete 
motor paralysis and complete re- 
action of degeneration. Operation 
is also indicated when there is severe 
and long-continued pain. This com- 
plication is quite frequent S. Auer- 
bach (Deut med. Woch., xli, 254, 
1915). 
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TREATMENT*— Important in this coitr* 
nection are the conditions that may re- 
tard regeneration. Infection tends greatly 
to delay the progress of the process of 
repair. Destruction of a long segment of 
the nerve, the interposition between its 
cut ends of a tendon, iniiscJc, bone, for- 
eign body, or, later, of scar tissue, or dis- 
placement of the cut ends out of their 
normal line, are all features which tend 
to prevent their union and, therefore, re- 
sumption of function. 

Any of the conclitums that may be pres- 
ent having been corrected as far as pos- 
sible, and the wound and neighboring 
area having been carefully sterilized, a 
constrictor bandage is applied and the 
ends of the divided nerve are sought 
and sutured. 

In gunshot wounds, especially if due to 
a small projectile, the nerve may not he 
found completely divided. Expectant 
treatment is tlien indicated, since in all 
likelihood recovery will occur in a short 
time. If, however, after a few weeks func- 
tion fails to return, the nerve should be 
exposed and the ends united with aid of 
one of the measures described below. 

Often after minor hand injuries the 
patient develops pain and skin ten- 
derness, usually some time after the 
injury, and rarely directly after the 
trauma. Very good results are ob- 
tained in operating these cases by 
excising the scar tissue and in this 
way freeing the nerve. Occasionally 
excision of the involved portion of 
the nerve is necessary, with approxi- 
mation of the ends. In 1 case in 
which there was an edematous con- 
> dition of the nerve the sheath was 
simply incised, which resulted in a 
diminution of its size. Usually after 
any work on these nerve.s they were 
covered with subcutaneous fat before 
the wound was sutured. These, op- 
erations are easy. H. Neuhof, Amer. 
Jour. Surg., xxix, 143, 1915). 

Nerve Suture or Neurorrhaphy. — ^The 
term primary suture is used when the two 
ends of the cut nerve are approximated 
and sutured immediately or soon after the 
injury. The wound being asepticized and 
an Esmarch bandage applied, the ragged 
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bruised tissue is jrtimbvedc ' ^ three 
catgut .sutures are*tliai passed through 
both the nerve and the sheath* And tied. 
Unless too long a segment has btfen de^ 
stroyed, stretching of each end may be 
resorted to, if necessary. The Esmarch 
bandage i.s then removed, the bleeding 
arrested, the w'ound is dressed aseptic- 
ally; the limb is then placed, relaxed, on 
a splint. After the wound is healed the 
splint is removed and massage friction, 
electricity and the douche are used to en- 
courage the restoration of function. This 
may take weeks or months, sensation re- 
turning before, motion. 

The ultitnaie outcome of a sutur- 
ing operation on a nerve can be fore- 
.seeii in many cases by applying irri- 
tation to the nerve below the suture. 
Some sensation is felt in the para- 
lyzed region if the condurtibility in 
the nerve has been restored even in 
the slightest measure. It is thus 
possible to determine the outcome 
weeks before actual restitution oc- 
curs. Hoffmann (Med. Klinik, Mar. 
28, 1915). 

When the ends arc united a considerable 
time after the injury, secondary suture is 
resorted to. The chances are against its 
.success, how’cver, if the operation is done 
after more than 3 years have elapsed since 
the injury was received. The ttifacial will 
frequently reproduce itself after the re- 
moval of segments an inch in length, while 
the medial) or ulnar tends obstinatel)'^ to 
resist reunion. 

Study of 287 reported cases of in- 
jury of nerve.s requiring surgical 
treatment in which 340 operations 
were performed. The sensibility and 
the motor functioning are less reliable 
criteria than restoration of the earn- 
ing capacity. This was restored in 
72 per cent, of the case.s, partially 
restored in 15 per cent., and results 
unknown in 13 per cent. The pro- 
portion of successes was larger with 
s<Scondary than with primary suture, 
Oberndorffer (Ccntralbl. f, d. Grenz- 
gcb. d. Med. u. Chir., June 5, 1908). 

In military nerve wounds the nerve 
is damaged much more than is the 
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Hte; , I'hit ; sutured the 

nerve in 23 cases and released it from 
pressure of scar tissue in 13 others. 
Operation must be delayed until all 
inflammation is past^ and the wounded 
must he informed that a eomp/ete 
success cannot be assured, lluis- 
inan.s, Steinthal, Dopfner and Sauter 
(Miinch. med. Woch., Apr. 13, 1915). 

When a nerve is partially or 
wholly divided in a bullet wound, 
loss of function is marked and per- 
manent, and may even ternl to in- 
crease. In ihoe cases it is useless 
to expect spontaneous rejL»encration. 
The sooner nc^^e sutme per- 
fonne<l the easier it and the 

greater likeliho<»d an early v'ure. 
H. A. Stoney and H. Meade (Brit. 
Med. Jour.. July 3. 1‘>IS>. 

The repi<»n beinj^ rejidered .iseptie an<l 
blof>dless, an inci.'iion is tTiade <»ver the 
line of the ner\e, the len^^th nf the in- 
cision varyin« w'iih the p-»^iti<in of the 
nerve, the hiatus between ii> ends, the 
iuterpositi<»n oi scar tissue, callus, etc., 
any of which conditions may <loinand ex- 
tension of the incision later. The i»roxi- 
mal or body end slioubl )k sough! first, 
since its l»ulb««us cml will facilitate its 
idenlijicati«>n, and perhaps prove sensi- 
tive. Thi^ will point, besides, to the 
atr<*phied distal end wdncli, owing to it.s 
tenuit}', may he diflicult t«» find. .Should 
this iimve to he the ca.se, tlie incision 
should he extended to the nerve trunk in 
its anatomical t)osition, from which the 
atrophied nerve may then he traced to 
the site of injury. 

The two ends being now available, a 
piece of the bulbar or proximal end is 
cut off and the extremity of the lower or 
distal end likewi.se. They arc then ap- 
proximated and sutured with catgut. As 
the .sutures readily cut their way out, they 
should not be inserted too near the end.s, 
while, several should be used. Moreover, 
several sutures should he pa.ssed before 
any is tied, to prevent any one cutting its 
way out while another is being in.serted. 
The wound is then treated in the same 
manner as after primary suture. Sensa- 
tion sometimes returns after a few days, 
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but, as a rule, it only does so weeks or 
even months later. 

Case of a soldier with fracture of 
the ulna and complete motor and 
scn.sory paralysis of the median 
nerve; an openitkm to restore the 
continuity of the nerve was per- 
formed 2 niontlis after admi.ssion. 
T.hrce cm. of tlu* ntTve-triink were 
sacrificed. On the founh day power 
in the llcxnr mnsclc.s had relumed, 
though -.eij^atinn ^vas .still absent. 
Motor power ihercaiter progre.-^^ively 
increa'^eil and scMi'.atimi soon re- 
turned. .Salva Mercade (Cull, dc 
r Acad, de Med., I'eh. 2. 1915). 

It is Hot alvvay-. iiossihU* to approximate 
the ends of the .-evered nerve in order to 
'-mure them. Ihidging of the iitlcrval is 
then necessary. Numerous strands of 
chromicized catgut, along which the nerve- 
hiiers reaiiily grow, may he Used to con- 
nect the widely s<*parated ends. This i.s 
al^o termed sniurc o disfiincc, and is the 
siintilesl and most succcs.'.ful metliod, 

Re.suUs mn> apiiear only slowly, 
ami require the ai'l of massage, pas- 
sive motion, electricity, rU .. to bring 
tliem ahoul. 'Die chances are again.st 
success ill bridging gaps of more 
than 4 centimeters, tlnuigh a few 
successful cases liavo been reported, 
in such cases, sliortcning the gap by 
hone resection, or lateral implanta- 
tion of both nerve-ends into a neigh- 
boring motor trunk, may he advis- 
able. A certain amount of deformity 
with mu.scle power in a limb is much 
to he preferred to coin])lete and per- 
manent paralysis. Taylor (Jour. 
Amer. Med. Assoc., Mar, 28. 1908). 

Neuroplasty, devised by Letievant, may 
also be resorted to. This consists in split- 
ting a nerve lengthwise a distance % inch 
longer than the gap between the nerve- 
ends, and detaching by cutting one of 
the halves of the nerve in .such a way as 
to form a flap wdiich, b3' being turned 
hack, will extend it. The free end of this 
flap is then sutured to the opposite nerve- 
end, If the gap is long, both ends may 
be treated in the same manner, the end.s 
of the flaps meeting half-way between the 
nerve-ends. 
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In secondary nerve suture fine cat- 
gut should be used to unite the nerve- 
ends, plain if there is no tension, 
lightly chroniicized in cases in which 
any tension falls on the junction. 
Non-absorbable materials should be 
avoided; they give rise in many cases 
to symptoms months after suture, 
causing relapse and seriously inter- 
fering with complete recover3^ After 
wounds in the region of the wrist 
the deep fascia should always be su- 
tured carefully. If this is not done 
the tendons may become adherent to 
the skin, and often, if the wound is 
extensive, a hernia of tendons forms, 
which is a source of weakness un- 
til remedied by operation. Sherren 
(Brit. Med. Jour., Jan. 15, 1910). 

In nerve-grafting, anastomosis or im- 
plantation, a method also devised by 
Letievani, the distal end of the nerve is 
sutured to some adjacent normal nerve, 
after the latter has been vivified, or in- 
serted in some slit in the latter. The nor- 
mal nerve thus takes up the functions of 
the injured nerve in addition to its own. 
Both the upper and hjwer ends of the cut 
nerve ma}*^ thus he grafted into a healthy 
nerve, the segment of the latter between 
the grafted ends serving as bridge. 

Sections of nerves from a freshly am- 
putated leg or from an animal have also 
been used fur bridging purpo.ses. 

Case in which there had been com- 
plete section of the median nerve 
with a hiatus of 3 inches between 
the ends. Attempts to unite them 
with strands of catgut proved futile. 
About 3 weeks after the accident the 
wound was reopened and the sciatic 
nerve <d .i small dog was grafted on 
the freshened ends of the njcdian 
nerve. Twelve months after the op- 
eration the patient was able to bend 
and grip anything wdth the last 3 
fingers of the hand; the arm was 
strong and could be moved very 
freely. The sensory functions were 
only partially restored. Stirling (In- 
tcrcol. Med. Jour, of Austral., Mar., 
1907). 

Tubuliaation*— Union of the sutured 
nerve-ends or grafts may be interfered 


with by scar tissue formed in the ad- 
jacent structures during, the process of 
repair. To prevent this various mefans, 
known under the general term tubiilixa- 
tion, have been tried, A solid cylinder 
of decalciiied bone or of absorbable mag- 
nesium may he made to contain the su- 
tured ends; gelaliii, silver-foil, and cargile 
membrane have ahso been tried. 

Trials in a personal case indicated 
that bridging by tubules or loop 
stitches is unsatisfactory, and that 
implantation or direct suture by 
forced joint positituis are the more 
desirable methods. Stcinthal (Beitr. 
7 .. klin. chir., xevi, 295, 1915). 

Murphy empluyed a mixture of equal 
parts of the paraffin and oil of sesame, 
which may he jiressed out into thin sheets 
and may be w'rapjied around the sutured 
nerves. If available, neighboring fascia, 
fat or even muscle, may be used as pro- 
tective covering. Finally, as suggested by 
OelUs, shortening of a limb by resecting 
a piece of its bone or bones may be re- 
sorted to, in order to permit approxima- 
tion of the ends of the nerve. 

Twr) eases of bullet injury of 
nerves leaving jiersistent pain in the 
calf in 1 case and anesthesia and pa- 
ralysis of part of the hand in the 
other. In both the nerves involved 
were found imbedded in cicatricial 
tissue. Treatment was restricted to 
mobilizing the nerve and moving it 
over to a region where it lay between 
layers of sound muscle, apart froni 
the injured region. The pains sub- 
sided in less than 2 weeks, and in 6 
months function w'as almost normal. 
Hashimoio and Tokuoka (Archiv f. 
klin. Chir., Ixxxii, riu. 1, 1907). 

Six months after injury in a per- 
sonal case the nerve was exposed and 
found to be severed above where it 
divides into the radial and interos- 
seous; the ends were not widely 
separated and were caught in the 
scar tissues of the wound; each end 
.showed a bulb formation of the 
nes^ve and scar tissues. These were 
excised and the nerve-terminals su- 
tured together with fine catgut in an 
absorbable tube prepared from the 
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artery of a cow after Foramitti*s 
^method, slightly modified. The wound 
was closed without drainage and a 
cast was applied with the arm at 
right angles. The arm and hand 
were perfectly normal at the end of 
a year. Torrance (N. Y. Med. Jour., 
June 17, 1911). 

Early exploratory inebion and re- 
pair advocated in nerve trunk injury. 
To prevent nerve adhesion-s at the 
site of repair, fascia and fat are alone 
useful, with the latter the favorite. 
End-to-end suture or tuhulization 
gives ]»etter repair than lateral im- 
plantation. The scar must ]>c excised 
to normal axis cylinders as indicated 
by a granular surface on the nerve- 
end before repair is done. Three fine 
silk sutures arc used to approximate 
the ends, and then a free fat trans- 
plant is placed around the line of 
union. 'I'his is stitched to complete 
the tubular form and then fixed by 
suture to adjacent ti.ssues. D. D. 
Lewis (Surg. Clinics, 1, 103. 1917). 

Neurolysis combined with a cap- 
sulertomy of spindle-shaped neu- 
romas has been followed by recovery 
ill most, and improvement in all, 
cases in wdiich this has been done; 
exsection of a spindle-shat>cd neu- 
roma is not justified unless failure 
has resulted from a ncurolysb cap- 
sulectomy. Nerve transplantations 
and double lateral implantations of 
the ulnar into the median in the fore- 
arm, have been followed with some 
measure of success; but recovery is 
slow and uncertain. 

Axis cylinders, judged by Tinel’s 
sign, grow at the average rate of 2 
mm. a day. 

I’erineural scar tissue constricting 
young axis cylinders is the most im- 
portant factor in hindering recovery. 
Joyce (llrit. Jour, of Surg., Jan., 1919). 

Peripheral Nerve Injuries. — These are 
mainly met in the upper extremities, and 
chiefly in the clavicular region, thus in- 
volving the brachial plexus. Not infre- 
quently the cranial nerves, especially the 
facial nerve, are injured. Injury to the 
nerve-roots is very •'are. The pain is 


often very severe. When any movement 
causes stretching of the nerve it is apt 
also to be of long duration. 

Intraneural injection of alcohol 
used in 21 cases of painful neuralgia 
following gunshot wounds of nerves, 
recovery resulting in each case. 
About 3 to 4 centimeters above the 
seat of the wound a fine hypodermic 
needle is introduced and about 1 to 2 
c.c. (16 to 32 minims) of W) per cent, 
sterilized alcohol — or even 80 per 
cent,, if the neuralgia is of long stand- 
ing — injected. Sicard (Lancet, Feb. 
9, 1918). 

F.vcry case of paralysis from nerve 
injury should have an appropriate 
splint applied and continuously used 
until disappearance of the paralysis. 
It should prevent overstretching of 
the paralyzed muscles and deformity 
due to contractures, and allow harm- 
less movement of the part and treat- 
ment without removal of the splint. 
M. Langworthy (.\mer. Jour, of 
Orthop. Surg., 16, 445. 1918). 

Report of re.sults obtained in 358 
cases of nerve wounds treated sur- 
gically. Resection and suture is the 
method of choice, yielding success- 
ful results in 88 per cent. When re- 
section is .so extensive as to prevent 
approximation of the 2 ends, even 
w'ith the limb flexed, it should be 
clone in 2 stages. 

At the first operation the largest 
possible section of nerve shcmld be re- 
moved and the diseased ends sutured 
together. 

Some months later, after the nerve 
has become stretched, further resec- 
tion and suture of healthy nerve ends 
can be effected. In still more exten- 
sive loss of nerve tissue, nerve graft- 
ing should he performed, either with 
the aid of 2 fragments from the rnus- 
culo-cutarieous side by side, or a 
piece of nerve from an amputated 
limb. Delageniere (Presse med., Oct. 
17, 1918). 

It is not very often that infantry mis- 
siles lodge in or near the nerve. As in 
case of the Hrain the shots which graze 
are very deceptive, as they frequently re- 
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suit in deposit of particles in the nerves. 
When a foreign body is lodged in or 
near a nerve the indication, of course, is 
to remove it. 

In subcutaneous nerve injuries op- 
eration should be resorted to if, after 
the lirst effects of the trauma upon 
the soft parts have passed away, no 
iniiirovement in motility has oc- 
curred, and also if neuralgic symp- 
toms or a degenerative reaction en- 
sue. The procedures consist in para- 
neurotomy, division of the nerve- 
sheath, nerve-suture, and imbedment, 
tn cases of paralysis occurring intra 
parfttin, which usually involves the 
brachial plexus, early intervention is 
als(j indicated, esi)ec.ially in the pres- 
ence of a degeneration reaction, 
liorchard ( Heitr. z. kliii. Chir., Bd. 
91, lift. 3, 1914). 

Injury of the vagus is liable to 
slow the pulse and the respiration. 
Severing the vagus nerve on one side 
does not cause any threatening symp- 
toms on the part of the heart or 
lungs. Jiut irritation of the nerve is 
liable to induce extremely .severe 
symptoms, possiljly complete arrest 
of heart and lung action. In some 
cases there arc also more or less 
dyspnea and spasmodic coughing. 
When severe symptoms develop, the 
writer advocates vagotomy,. The 
only drawback is the pernianeiu pa- 
ralysis of the vocal cord. The vagus 
nerve .sometimes stands traction, 
compression, etc., but it is more 
liable to resjiond with serious symp- 
toms. If cautiously and gently, ma- 
nipulate<l it will stand a great deal, 
especially if treated with cocaine be- 
forehand. Zesas (Central hi. f. d, 
Grenzgeb. d. Med. u. Chir., Mar., 
1915). 

As regards operative indications an im- 
portant feature is that it is rare to have 
a nerve severed; also that a shot pene- 
trating near a nerve may cause paralysis 
without direct injury to it, because it i.9 
imbedded in a bloody, gelatinous exudate, 
which also infiltratCH it. The principal in- 
dication for operation lies inHhe necessity 
for freeing the nerve from a scar. 


The indication for operation upon a 
nerve because of pain is not clear and 
decision is difficult. One should operate 
in such cases only when other means of 
treatment fail. Unfo^^tunately in war one 
.sees at times ischemic paralysis of the 
nerves due to the use of the E.smarch 
bandage, which may be left on from 10 
hours to 3 days. The progno.sis in these 
cases is hopeless. 

The benelicial effects of nerve-suture 
often arc not manifest for as long as h 
months. The results of neurolysis become 
evident sooner, function often being re- 
stored after 2 months. 

Among 503 wounded soldiers ob- 
served hy the writer, 53 presented 
injuries uf ncrvo-truiiks or centers, 
and of these 37 showed w'ouiuls of 
the nerves in the extremities. Where 
paralysis alone exists, without pain, 
the writer does not operate until the 
wound has entirely healed, in order 
that the intervention may he con- 
ducted under aseptic conditions. Jn 
painful cases, how^cver, experience 
has shown that, where the distress 
cannot be relieved by medical mean.-, 
an operation is justiticd, not only 
because of the pain itself, but on ac- 
count of the danger that’ increasing 
injury will be done to the nerve 
througli eontracti'm of cicatricial tis- 
sue. Kxtensivc removal of any su- 
perficial cicatricial tissue, together 
» with the deep-lying itidurated mass, 
was effected. Onee exposed, the 
nerve, was carefully freed from ad- 
herent cicatricial remnants, being 
meanwhile kept moist with normal 
saline solution. 

The most important feature of the 
operative technique is the inter- 
position between the nerve and the 
surrounding injured tissues of layers 
of normal muscular tissue taken in 
so far as possible from the surround- 
ing mu.scles. These layer.s are su- 
tured to the ti.ssues which would 
otherwise be in contact with the 
nerve, and preserve the latter from 
subsequent cicatricial compression. 
Walther (Bull, de TAcad. de M^d., 
Nov. 10, 1^14). 
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Besides the lS>enuion of a nerve 
from stirrounding cicatricial tissue, 
injection of 2 c.c. (32 minims) of 
normal saline solution containing 
0.005 Gm, <Vx 2 Kraiii) each of cocaine 
and stovaine into the nerve-trunk for 
4 to 6 cm. is recommended. Where a 
nerve, upon exposure, i.*? apparently 
normal, being thus merely in a state 
of inhibition or stupor, injection into 
the nerve-trunk of 1 to 2 c.c. (32 
minims) of a 1 : 1(X> solution of 
chemically pure methylene blue in 
normal saline solution prepared with 
distilled water is advised. Sicard, 
Imbert. jourdan and (iastaud (Bull, 
de TAcad. de Mod., I'eb. 16, 1915). 

Til operating on nerves injured t»y 
a bullel or I'ragnieiit of a .shell the 
nerve should not hr separated from, 
its bctl until the last niinute. as the 
stuinjis must he guardetl against 
twisting. This woiibl prevent coap- 
tation of the fiber tract.s. Stretching 
of the stumps to liring them into con- 
tact should l»e <lone before the ends 
arc freshened. It is usually nece.s- 
.sary to pass the needle through some 
of the nerve-tissue itself to olilaiii a 
stout hold. When this is the case, 
the sens<iry tract. s should he se- 
lected, carefully avoiding touching 
the motor tracts. StofFel (Miinch. 
nied. Woch., I'cb., 1915). 

Tn nerve suture the w^riter found it 
feasible, by using line silk and the 
finest needles oiitaiuablc, to suture 
the perineum without injury to the 
axis cylinder libers. Frouiii ( Pressc 
med., Jan. 8, 1917). 

Tinel’s sign of distal tingling on 
percussion depends ui>on the fact that 
the percussion of young axis cylin- 
ders leads to tingling in the skin 
areas corresponding to their ultimate 
distribution. The formation of new 
axis cylinders in the proximal end of 
a divided nerve becomes evident by 
the above sign in from four to six 
weeks. W. M, Macdonald (Brit. 
Med. Jour., July 6. 1918). 

Experiments showed that direct 
nerve suture exposes the limb to seri- 
ous trophic disturbances of the iniis- 
cles and skin. These arc obviated by 
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interposition of a short dead nerve 
transplant. The indirect suturing is 
done with 2 or 3 silk threads passed 
through the neurilemma. The dead 
transplants arc olitained aseplically 
from calf fctu.scs 50 to (»0 centimeters 
long, easily procurable at slaughter 
bouses. They are fixed in 50 per 
cent, alcohol and kept in sealed 1u1)es. 
Only 4 thread.s arc used to hold 
them in place. These transplants 
remain at least a few weeks before 
absorption. Such treatment is prac- 
ticable only in recent nerve in- 
juries. .Vageotte (Paris med., July 
20. 1918). 

Nerve suture should be so per- 
formed as to prevent improper dis- 
tribution of fibers. Thi.s can be done 
by careful ob.servation of the oval 
contour of the nerve and correct ap- 
proximation of the 2 emls. Reforma- 
tion of scar tissue is prevented by 
accurately bringing togetlier the neu- 
ral sheaths. When the ga^) is too 
great for direct suture, one should 
insert a homogeneous graft taken 
from a mixed nerve of ecpial or larger 
size than the injured one, r.r/., from 
amputations or amputation stumps 
reriuiring a secondary operation. E. 
W. Fisher (Brit. Med. Jour., Apr. 26, 
1919). 

The following operative procedures, not 
already referred to, are sometimes indi- 
cated : — • 

Nerve Stretching or Neurectasy. — This 
operation has been employed in many 
nervous disorders, hut jiarticularly in the 
various forms of neuralgia, including that 
of such large nerves as the components of 
the brachial plexus and the sciatic. In per- 
forming it the nerve is exposed, and iso- 
lated by a blunt dissection, ft is then 
grasped hy suitable tractors or with the 
thumb and finger, and stretched from both 
directions, central and peripheral, until 
the nerve is plainly elongated. The con- 
ductivity of the nerve is lessened, and it 
is separated from any cicatricial or other 
tissue which may compress it. 

The best results are obtained in sciatica, 
and in supraorbital neuralgia. The sciatic 
nerve will iitand a pull w^hich will raise 
the limb from the table, but jerking should 
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be cure/ully avoided, while the traction, 
which may Jast from 3 to 5 minutes, is 
exerted. 

Nerve Extraction or Avulsions — This 
method, devised i>y 'J'hiersch in 1889, is 
more effective than neurectomy in the 
treatment of trifacial neuralgia and tic 
douloureux, an<l is Ies,s serious than op- 
erations about or riMiioval of the Gas- 
serian ganglion. Under general anesthe- 
sia the painful nerve-trunk is exposed, 
then grasped with blunt forceps, and 
slowly twisted round the forceps in such 
a way as to pull the nerve out of its bed 
and its connections. Segments of the 
nerve, from 5 to 8 inches in length, may 
be readily removed by this procedure. 

Even here, lujwever, regeneration of the 
nerve may occur from previously inacces- 
sible libers.. When the nerve issues from a 
foramen, such as the supraorbital, the lat- 
ter may be plugged with bone grafts 
(Kanavcl), vsilver screws (Mayo), amal- 
gam, gold- or silver- foil, etc., to prevent 
regeneration. 

Neurotomy. — This consists in dividing 
the painful nerve, and was largely done at 
one time in the treatment of neuralgia and 
tic douloureux. Unfortunately, the relief 
is but temporary, the average freedom 
from pain, according to a review of 43 
cases by Putnam and Walcrnian, being 
but 10 months. In some instances only a 
few week.s’ relief was afforded. 

Neurectomy. — This operation consists 
in exposing the painful nerve in neuralgia 
or tic douloureux, etc., and removing 
cither by cutting or extraction of segment 
of the nerve. As ably <lescribed by 
Urban Macs, of New Orleans (Surf/. 
Cyuec. and Obsl., Oct., 1915). the operation 
is carried out in the ftdlnwing manner in 
the regions specified: — 

The supraorbital branch of the first 
division is liest reached by a curvilinear 
incision in the eyebrow. The skin, fascia, 
and fibers of the orbicularis are divided. 
The nerve lies between the tw<j layers of 
periosteum near the junction of the mid- 
dle and inner thirds of the orbital ridge 
where a notch may be felt. After expo- 
sure of the nerve, which should be care- 
fully separated from its accompanying 
vessel, it may be avulsed by the method 
of Thiersch. 
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The tecond or superior mKriSeiy dlri- 
Sion is the branch most frequently 
(ected, according' to Spillcr. It wakes its 
appearance in the face at the infraorbital 
foramen, which is in a vertical line with 
the supraorbital notch, just below the 
margin of the orbit. In this region it may 
be exposed on the face and avulsed or 
subjected to an injection of 1 to 2 per 
cent, osriiic acid or 80 per cent, alcohol. 
The failure of this operation caused 
Kochcr to devise a method of re.sectioii 
at the foramen rtitundum, which is de- 
scribed in his book, which is a thorough 
treatise on the surgery of the trigeminus. 
The incision is in the same curvilinear line 
as for the peripheral operation, hut is 
carried farther back, at the same time 
avoiding injury to the fillers of the facial 
and being well above Steno’s duct. All 
structures attached to the malar bone arc 
pushed aside with a periosteotome, up to 
and including the lloor of the orbit. The 
chisel is then used to cut into the spheno- 
maxillary fissure and to open the antrum. 
This opens the infraorbital canal. The 
frouloinalar articulation is divirled with a 
chisel, and finally the malar-zygomatic ar- 
ticulation. The malar bone is then dis- 
locatcfl outward and upward where the 
nerve can he followed and avulsed up to 
the foramen rtituiidum, care being taken 
not to injure the accompanying artery. 
The malar bone is then replaced. There 
is sonic risk of infection in this operation, 
and, as .already noted, the antrum is 
opeilcd. 

For division of the trunk of the inferior 
maxillary after its exit from the foramen 
ovale, either Koclicr’s or Kronlein’s op- 
eration may be used. In Kochcr's opera- 
tion a curvilinear incision with its con- 
vexity downward is made from just behind 
the froiitomalar articulation to the root 
of the zygoma. This incision includes all 
structures and divides the temporal ves- 
.sels and a branch of the facial nerve to 
the occipitofrontalis. Retracting the edges 
of the incision exposes the zygoma, which 
is divided but deft attached on its under 
surface/ After removing the underlying 
fat, the ^posterior border of the temporal 
muscle is drawn forward, exposing the 
periosteum along the pterygoid ridge. 
This periosteum h divided and elevated 
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from the bone along with the soft parts 
so as to avoid the internal maxillary ar- 
tery, This dissection is carried back until 
the base of the pterygoid process Js seen, 
and just tiostcrior and to the mesial side 
of this process we find the foramen ovale 
at a depth of about 3 cm. from the root 
of the zygoma. The trunk is then divided 
or avulsed according to the method of 
Thiersch. 

The inferior dental branch of the third 
division may Ijc reached by anj' one of 
three routes, althotigh the iiitrabuccal 
method is accompanied by ton much risk 
of infectifni to make it practical. Tn or- 
tler to avoid a visible scar llu* incision is 
made just armnul the angle of tlie iii- 
ferinr maxilla, through all structures to 
the bone. Will) a jierinstcolomc the tis- 
sues are elevate<l fmm the under surface 
of the ascending portion of the ramus 
until the foramen is reached, which is 
identified by the stiine of Spix. The nerve 
can tluMi be caught willi a hook and 
avulsed. Another inclin'd is to approach 
the nor\e by trei)hining tbe jaw just op- 
posite the fiuaiiien, whicb is located just 
in the i cnter of the irregular quadrilateral 
formed by the ascending portions of the 
ramus. A skin incision is made down to 
the masseter, which is separated in the 
direction of its fibers. A .small trcidiine 
is usetl to perforate the bone, and the 
nerve aviilse<l, aviiiding tbe accompanying 
artery. 

Even this operation may be followed by 
recurrences. Tlie more iiulical operation 
described under the next lieading may 
then be resorted to, but only after all 
other measures have been tried. 

Removal of the Gasserian Ganglion or 
of Its Sensory Root.— This operation, first 
propo.scd by J. Ewing Mears, is classed 
by Deavor among the “relatively safe’' 
operations, “while for efficacy there arc 
few superiors,” though acknowledging 
that his mortality had been higher than 
that given by Frazier and Keen, viz., 3.7 
per cent., in a total of 23() case.s. Spiller 
has shown, however, that removal of the 
ganglion was not necessary, division of 
its sensory root being sufficient. Frazier 
describes the operation as follows: — 

The essential feature of this operation 
is the division or avulsion of the sensory 


root exclusively without interfering witli 
the ganglion itself. The approach to the 
ganglion is made thr^mgh an opening 
somewhat posterior to that employed by 
other surgeons. The center of this open- 
ing is about on a line with tlu? point at 
which the sensory toot passes into the 
ganglion. 

llfuler nitrous oxide-etlier anesthesia, 
preceded by the administratiem of a hy- 
podermic injection of morphine (grain % 
— 0.01 Cim.; and atropine sulphate (grain 
H<k» — 0.lK)Of)5 Gm.), with the patient in a 
vertical i»ostiire, a horseslioc-shaped in- 
cisiim is made, begimiing about the mid- 
dle of the /ygoina and terminating behind 
and a little below the helix of the car. 
The musculocutaueous flap, purposely 
made a little larger than the opening in 
tlie .skull, is rellected, the skull opened, 
and the opening, with a diameter not ex- 
ceeding 3 cm., enlargetl as far as the in- 
fratemporal crest. The dura is .separateil 
from the ba.se of the skull with a blunt 
instrument, such as the handle of a 
.scalpel, as far as the foramen spinusum, 
where the middle meningeal artery is 
ligated and divided distal to the ligature. 
The dura propria is incised directly over 
the mandibular division and dis.socted 
from the superior surface of the ganglion 
backward and inward until the sensory 
root is e.xposed. If the motor root can he 
recognized, it should be isolated. The 
scii.sory root is then picked up with a 
blunt hook, grasjied with forceps, and 
cither divideil nr avub..ed. Hemorrhage is 
controlled by stri]K of gauze not more 
than 1 cm. in width, introduccrl at either 
.side so as not to interfere with continua- 
tion of the operation. As soon as the 
sensory root has been divided the anes- 
thetic is discemtinued. When the reffexes 
have returned, the conjunctival reflexes 
should he tc.sted in order to assure the 
tiperator that no fibers of the sensory 
root remain undivided. Tiic musculocu- 
taneous flap is closed with tier sutures 
and a small narrow strip of rubber tissue 
introduced in the posterior angle of the 
wound. It is almost always necessary to 
provide for the escape of bU»od, inasmuch 
as only exceptionally will the field be en- 
tirely dry when the operation is concluded. 
(This is accomplished by a rubber-tissue 
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drain.) The rubber tissue is removed 
within 24 or 48 hours. This operation is 
now preferred, because it is less likely to 
involve the fibers of the facial, which 
brinffs on ocular complications of a seri- 
ous natur-e, while the small opening made 
reduces the likelihood of hernia. 

Removal of the Cervical Sympathetic. 
— This operation has been advocated by 
Joniiesco and others in the treatment of 
exophthalmic goiter, epilepsy, and other 
disorders, but, in view of recent progress, 
is not to be recommended. S: 

SPINAL MENINGITIS. See 

Meningitis. 

SPINAL PARALYSIS, INFAN- 
TILE. Sec Stmn.m. C<<Ki>, Di.sKA.sEs 
of; Infantii.f. Pakalysis. 

SPINAL PARALYSIS, SPAS- 
TIC. See Spinal Cord: Pkimakv' 

J.ATEUAL Sci.KROSlS. 

SPINE, DISEASES AND IN- 
JURIES OF. — TUBERCULOSIS 
OF THE SPINE.— (Pott’s disease; 
spondylitis) . — Tuberculosis ( >f the 
vertehrte makes up nearly all the 
cases classed under the head of Pott’s 
disease, so called because of the very 
elaborate account g’is en of it by Per- 
cival J’ott over a liundrcd years ago. 

The subject of Pone Tuuercui.o.sis 
has already been discussed (see vol- 
ume ii), under the head of Hip-joint 
Disease (see volume vi) and, under 
the head of Arthritis, Tithekcitloits 
(see volume vi). What was then 
said of the growth of tubercle in the 
femur and joints also applies to tu- 
berculosis of the spine. 

SYMPTOMS AND DIAGNOSIS. 
— As a rule, the primary focus of 
disease in the cancellous tissue of the 
body of a vertebra spreads slowly 
until the intervertebral cartilages 
connecting this vertebra with its fel- 
lows are involved. It is rare for the 


disease to remain confined to a single 
vertebra. It more usually involves 
several contiguous vertebrae, or there 
may be present several spots of in- 
flammation, at different locations in 
the spine, some of which may appear 
months or even years after the pri- 
mary infection. The vertebral body 
is gradually destroyed, and usually, 
unless support is applied to the spine, 
the superincumbent weight of the 
body crushes together llie softened 
vertebiic, causing an angle in the 
spinal column, with a protrusion of 
the spinous processes. Asa rule, the 
erosion has been tow'ard tlie front of 
the bodies of the Y(*rtebra\ and the 
angle takes an anteroposterior posi- 
tion accordingly. Put it occasitmally 
happens that a marked bend u> t)ne 
side takes the place of the ordinary 
anteroposterior deviation. It occa- 
sionally liappens als(.», that large 
amounts of the cancellou.s tissue are 
destroyed, even the entire bodies of 
two or three vertehne, without the 
occurrence of deformity, as enough 
inflammation has occurred to cause 
proliferation of hone ’net ween the 
transverse processes, the vertehne 
becoming firmly ankylosed in a 
straight position. 

Sometimes the seat of the disease 
is in a costovertebral articulation. 
This point must be borne in mind in 
making a diagnosis before excluding 
vertebral tuberculo.sis. Very rarely 
the focus of disease is found in the 
transverse arch or in the spinous 
process of a vertebra. 

Abscess formation often accom- 
panies vertebral tuberculosis. The 
abscess ^lay extend into the vertebral 
canal, giving rise to paralysis. It may 
also point anteriorly, and may cause 
such pressure on the trachea or bi- 
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furcation of the bronchi as to impede 
respiration. Jt may rupture into a 
bronchus and the pus be expectorated 
or it may cause suffocation ; it may 
set up a pleurisy ; or it may perforate 
the bladder or the rectum; but usu- 
ally such abscesses, if in the dorso- 
lumbar ref^ion, burrow a tract alonj^ 
the course of the psoas muscles, and 
point eitlier below Poui)art’s ligament 
or above the i)osterior iliac spines. 

In the cervical sj)ine these ab- 
scesses at times burrow until they 
penetrate the mediastinum, with most 
disastnuis consetjuences, or may rup- 
ture into tile pharynx, the pus setting* 
up an intestinal tuberculosis. 

A diagnosis must be made between 
s])inal fitbcrcuhtsis, syphilis, and rick- 
ets, and this may he very dilhcult. If 
the child he under 2 years of age. and 
have several foci of disease in the 
spine, several other joints involved, 
or show evidences of syphilis else- 
where, or the jiarcnts he known to he 
sy|)hilitic, it slunild receive anti- 
syj^hilitic treatment in addition to 
protection for its spitie. A nega- 
tive ^^^'lsse^n 1 ann reaction docs not 
necessarily exclude syphilis. 

If evidences of rickets show them- 
selves in large epiphyses, headed ribs, 
open fontanelles, abnormal sweating 
about the head, the spinal curvature 
is probably rachitic. Rene fit will fol- 
low changing the diet and adminis- 
tering phosphorus and codliver oil. 
The necessity for supporting the 
spine is, however, as great as if 
tuberculosis were present ; but the 
chances are that it will be required 
for only a short time. 

Many tuberculous cases do not 
prove fatal, and, if adequate mechani- 
cal support is applied before the oc- 
currence of a deformity, the latter 


should be largely prevented. Abso- 
lute rest of the inflamed area and the 
building-up of the patient’s nutrition 
are the two essentials of treatment. 
A certain percentage under the best 
of care does nf>t iiTi])rove, but develops 
abscesses and amyk»id changes in the 
viscera, or deveUips pulmonary or 
meningeal tuberculosis, especially the 
latter. 



Liiinbar Pott's dllsnnso. with br^iunliig psoas 
abs(' 4 > 8 .s. Klmiihiting lateral (’urvaluro of Iho 
spiiK- 111 tho positiou patiout holds hor body. 
{H, JJ. 

Early diagnosis is important, as the 
disease precedes the deformity for 
some time, and, as elsewliere, is more 
easily prevented than cured. Fain, 
muscular si)asm, and slight elevation 
of temperature are the three diag- 
nostic points to be noted. The pain 
is referred to the di.stal extremity of 
the nerves which pass from the spine 
at the point of inflammation, and the 
symptoms, as a result, vary, in the 
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first and second cervical vertebrae oc- 
cipital headache may be noted, and 
the condition may resemble torticollis. 
In torticollis, however, the face looks 
upward and away from the con- 
tracted muscles, while in cervical 
tuberculosis the face, though turned 
to one side, is more often directed 
downward. In torticollis pain is not 
present, and the muscular spasm, 
pathognomonic of joint inflammation, 
does not exist; simply a chronic con- 
tracture of certain muscles. Fever of 
99*^ or F. (37.2^ or 37.5" C) 

will also probably be found associa- 
ated with tuberculosis. 

One symptom which is pathogno- 
monic of inflammation in the first and 
second cervical vertebrje is pain, or 
sometimes a scn.se of impending death 
on being placed recumbent. 1'he pa- 
tient may be unable to lie down to 
sleep for weeks at a time, until ade- 
quate support is applied. The ana- 
tomical construction of the first and 
second vertebras acocxuits for this 
peculiarity. While recumbent, the 
weight of the head presses the body 
of the atlas back against the <idontaid 
process of the axis, wdiile in the up- 
right or slightly anteflexed po.sitioii 
the latter is freed from pressure. Re- 
cumbency gives relief w'hen the dis- 
ease is in any other portion of the 
.spine. 

With this particular location a 
j)rognosis mu.st always be reserved, 
as there is possibility of entire ero.sion 
of the odontoid process or rupture of 
the check ligaments and con.scquent 
fatal pressure on the cord, — unless 
ankylosis of the vertebrae has oc- 
curred previous to the odontoid 
destruction. 

A little lower in the neck the dis- 
ease causes dyspnea and a kind of 


breathing, somewhat resembling the 
noise of croup or w'hooping-cough, 
while at the dorsocervical junction 
the disease at times produces auscul- 
tatory sounds which exactly resemble 
a general bronchitis, and which disap- 
pear wdien traction is made upon the 
head, to reappear again the moment it 
is relaxed. In the majority of cases 
of upper dorsal disease there is a 
peculiar grunting respiration which is 
pathognomonic, and once heard can- 
not be mistaken. 

When the disease is situated in the 
dorsal region, pain may be referred 
to the front part of the chest or pit 
of the stf)mach, and the diagnosis of 
indigestion made in conseciuence, 
while, when it is a little lower in the 
spine, the child is often treated for 
worms and colic. Uere also, pain 
may be referred to tlic bladder, per- 
ineum, or the reclum. In tlie lower 
lumbar region hip disease may be 
.suspected, the pain being referred to 
the inner side of the thigli and to the 
knee. At times, sharp contraction of 
the abdominal muscles may be noted, 
before the appearance of a knuckle in 
the spine, giving the appearance of a 
string tied tightly around the belly. 

Pain is rarely felt at the point of 
disease, except when of long stand- 
ing, and this pain is usually elicited 
by blows and jars or sudden twisting 
of the spine, and not by direct pres- 
sure; often, if the patient be laid face 
downward and pressure made on the 
knuckle, relief will he given, due to 
removal of pressure from the inflamed 
surfaces. 

The gait is characteristic. There 
is a cateful, apprehensive tread, the 
ankles, knees, and hips being flexed to 
avoid jarring the spine; and the pa- 
tient steps upon the toes. On bending 
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to pick up an object a child with 
Pottos disease will flex the ankles, 
knees, and hips, and squat down, 
and in walking around a room it 
will frequently support itself by the 
table, chairs, etc., taking care not 
to release its grasp of (me until it has 
secure hold of ancHher. If compelled 
to walk by itself, it may support its 
trunk by i)lacing both hands on 
its thighs and stitYcning the arms, 
thus relieving the sj)ine of pressure. 
Usually these patients find that rid- 
ing in street-cars or on rough pave- 
ments causes pain, and that they are 
ol)liged to j>lace their hands on the 
seat of the carriage, thus supporting 
the body. If the disease is high up 
in the sj)ine, the head is frequently 
supi>orted by the fingers, and on 
looking to either side the entire body 
is rotated, and not simply the neck. 
W’bcn the disease is in the dorsal re- 
gion the child often walks with the 
head thrown hack, the face looking 
t<»ward the sky, to relieve the front 
]»art of the vertebral bodies from 
pressure, and a mistaken diagnosis of 
cervical disease he made in conse- 
(iuence. 

'I'he diagnosis is sinii)le in the pres- 
ence of deformity, hut long before 
this sjmptoms arc present which, 
properly interpreted, j)erntit a correct 
diagnosis. It is important that the 
patient’s trunk he stripped, and the 
attitude noted. The patient should 
bend forward and backward and to 
both sides, the f)ccurrence of spasm 
in any of the muscles of the trunk 
being carefully noted. Marked ten- 
derness to pressure along the entire 
spine, without muscular spasm or de- 
formity is a pretty sure indication of 
the so-called “hysterical” spine. If 
spasm be found, on any manipulation 


of the spine, any pain on bending or 
on concussion, with pains referred to 
the anterior part of the body, com- 
bined with a one degree fever, the 
condition is almost certainly an in- 
flammation ^>f the spine, even with- 
out any deformity. 

In such cases, one should examine 
the costovertebral articulations, tak- 
ing the ribs one by one and pressing 
their heads against the vertehrie to 
detect any intlammation. In d(mht- 
ful cases if there is fever, inflamma- 
tion is probable in the spine, which 
should he protected accordingly until 
time shall have cleared up the diag- 
nosis. 

ETIOLOGY. — An injury can fro- 
ouently l)e traced as the exciting 
cause. The customary gradual on- 
set, however, causes observers fre- 
(juently to overlocA' the connection 
between the traumatism and the 
disease. 

TREATMENT. — '^Fhe treatment 
should consist of physiological rest 
of the inflamed vertebrae, hv children 
under j years of age, this is best se- 
cured by recumbency in a wire 
cuirass C(»mfortably padded and 
made to fit the shape of the entire 
child. The legs and the body are 
bandaged to hold it firmly in position ; 
traction is then made upon its head 
by means of a leathern head-support, 
which passes under the chin and occi- 
put. and is attaclied- to a cross-bar 
which is suspended from an upright 
fastened to the cuirass. Without this 
traction, a knuckle is very sure to de- 
velop from reflex muscular spasm, 
in spite of the recumbent position. 

If the disease is in the upj^er dor- 
sal region, the shoulders should he 
held by the attachment suggested! by 
Dr. Whitman, which consists of two 
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frard-rubber caps which fit the heads 
of the humeri and which are con- 
nected together by a steel rod passing 
across the front of the chest; the 
straps pass above and below the 
shoulders from buttons on the rub- 
ber caps to tlic back part of the 
cuirass, and the shoulders are thus 
held thrown well backward. 

I'he use of straps passing around 
tlie shoulders to hold the latter back 
is decidedly less efificacioiis than the 
Whitman apparatus, which c».>ntrols 
better the movement of the vertebrre. 

In the cuirass the child may be 
taken t)Ut in a large baby carriage, 
and recei\e the benefits -of sunshine 
and fresh air. The bandages should 
be removed every day, and the child’s 
skin kept in proper condition. Every 
few days, if need be, the child may 
be removed from the cuirass, by roll- 
ing it on its stomach, and washed 
with water and a little alcohol. 'Phis 
is preferable to recumbency in a cot, 
with traction on the head with weight 
and pulley, as in the cuirass the child 
may enjoy the benefits of outdoor life 
and be carried up and down stairs. 
The invalid child should pass most of 
its time recumbent. If simultancmis 
disease of the knee or hip is present 
leith spinal tuberculosis, the cuirass 
is also the proper treatment. The 
Bradford frame of gaspipe over which 
is stretched a canvas cover is pre- 
ferred by many to the cuirass, but 
in the writer’s opinitm gives much 
less quiet to the spine, especially if 
the disease is dorsolunibar. 

If the child he larger, and the pelvis 
enough developed, apparatus may be 
applied to allow the child to walk. 

if the disease is in the cenneal re- 
gion, a jury-mast should be applied, 
which may be fastened to either a 


plaster jacket or to a steel back-brace. 

If the latter is used, it must receive 
support either from the shoulders of 
the child or from the crests of the 
ilia, the latter being the best point 
from which to make upward traction. 

Jf the disease is hi the first or sec- 
ond cervical vertebra, the head must 
!)e held absolutely rigid with a metal 
head-support fastened in position by 
a brow-band and connected to a 
body-brace by a rod having universal 
joints at the occiput and seventh cer- 
vical vertebra, in order that tlie ap- 
paratus may be adjusted to the head 
in its position of distortion and grad- 
ually altered as the subsidence of in- 
flammation permits. 

If the head is not turned far from 
a straight line, .simple uprights of 
iron bent to tit the shaj)e of the neck 
and head may suffice, the ordinary 
jury-mast being used for this pur- 
}>ose. If it is not ])racticable to ob- 
tain sncli an ajiparatus, plastcr-of- 
Paris bandages enveloping the head, 
neck, and trunk, like a suit of armor, 
may be used with success. In fact, 

1 believe the plaster of Paris simpler 
and better. 

hr the hnoer cervical vertebnc ro- 
tation may be permitted. 

If the disease is in the upper dorsal 
vertebrw, any apparatus used must 
sustain the weight of the head, 
whether it be an anteroposterior steel 
brace or a plaster jacket. 

IFith the disease in the dorsal re- 
gion, the spine may be supported with 
the anteroposterior steel brace. 

A spinal brace should be made of 
steel so tempered as to be capable of 
being bwit by a large pair of monkey 
wrenche's, and should be accurately 
fitted so as to support the entire 
spine. There should be two back- 
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bars, one lying on each side of the 
spinous processes, and connected by 
cross-rods so curved as not to press 
on the spine. There should also be 
a pelvic belt, with padded bands at- 
tached, which pass over the iliac 
crests in order that the weight of the 
head may be transmitted down here. 
Control of the head is obtained by a 
metal rod passing from the hack-bars 
of the brace over tlie top of the head, 
and supplied with a cross-bar from 
whicli dci)cnds a leathern head- 
support passing under the chin and 
occiput. From the liack-bar project 
other bars wliich pass behind the 
scapuljc and ])roject a trifle over the 
shoulder, and from these strai)s pass 
i'l front of the slioiilders and under 
the axillie, and fasten again to buckles 
on the l)ack-t)ars. 'I'he rcasiui these 
bars project above the sliouldcrs is 
to prevent the straps fntm crowding 
the slunilders down, as tlicy are f)nly 
intended In force them back. As the 
straps by themselves would slip into 
the fold between the humerus and the 
chest, they are kept from so doing 
by fastening them tf> two concave 
rubber caps which rest against the 
front of each humerus and are con- 
nected by a curved metal bar, ac- 
cording to Dr. Whitman's suggestion, 
which keeps them apart. A linen 
apron with straps to the back-bars 
keeps the entire apparatus in place. 
It should be fitted with great care. 
The patient should !)e prone and the 
spinal outline taken with a strip of 
flexible lead or other metal and the 
back-bars then properly bent with 
wrenches. The bars may require to 
be twisted sidewise as well as in an 
anteroposterior direction and should 
be so adjusted that u^en the patient 
w upright the entire spine is thoroughly 


supported. This is difficult In case of 
decided deformity. The fitting of 
such apparatus should be done by the 
physician himself in his office; upon 
the perfection of support will depend 
the benefit derived. 

In many cases the improving posi- 
tion requires straightening of the 
back-bars from time to lime. 

In my experience better results are 
obtained from tlie use of the plastcr- 
cf-Paris jacket than from any other 
means of support except in cervical 
and high-dorsal cases, where a steel 
brace is preferable. 

The Plaster-of-Paris Jacket. — 
Cross-barred muslin or crinoline 
should be the material used in mak- 
ing the bandages. This muslin 
should be carefully washed to get rid 
of the superfluous sizing before being 
torn into strips from three to four 
inches in width and three yards in 
length. “Phelps hospital crinoline” 
does not, however, require washing, 
'rile selvage is to be torn off. These 
.strips arc drawn through a tray filled 
with freshly ground plaster of Paris, 
and enough rubbed into the muslin 
to fill all the meshes. The bandages 
are then rolled moderately tight and 
iaid in an air-tight tin until required. 

The patient should have the body 
covered with a lightly fitting knitted 
or woven shirt, without sleeves, tied 
tightly over the sl)()ulders and drawn 
down and securely pinned over a 
folded towel in the perineum with a 
safety-pin. If the patient is a fe- 
male, pads of proper thickness should 
be placed over the mammae and under 
the shirt, which pads are to be re- 
moved when plaster sets. Another 
towel, the “dinner pad,’’ also to be 
removed after the plaster sets, is 
placed inside the shirt, thus provid- 
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itig space for the expansion of the 
stomach. If the patient has just 
partaken of a hearty meal, this dinner 
pad may be omitted. A felt pad 
should be placed along the spine, be^ 
ing pinned to the top edge of the 
shirt, and felt pads placed so as to 
protect the iliac crests on each side. 
These pads are left in the jacket. 

The patient, now being pre])ared, is 
placed in tlic suspension apparatus, 
which consists <»f a jiair (»f padded 
straps, which pass under the axilhc, 
and a leathern head-piece which 
passes under the chin and occiput, all 
of which are suspended from an iron 
rod, which, in turn, hangs from a 
compound pulley suspended frenn the 
ceiling, door, etc. In patients’ houses 
a folding* tripod of wood is very c<.>n- 
vcnienl. Traction is now made on 
the head and arms evenly, the straps 
being lengthened or shortened until 
the pressure is evenly distributed. 

Traction is iu»w made very slowly 
and gently, and only carried to the 
point of giving the patient ]>crfect 
comfort, and never beyemd that point. 

In some cases the heels will be 
slightly raised frc)m the floor before 
this point is reached; as the sen- 
sations of the patient are the only 
guide as to the amount of traction 
needed, an anesthetic should under 
no circumstances ever be given. Jf 
it is a young child, watch carefully 
the e.xpression of its countenance; 
and when it is changed from pain to 
pleasure, there always stop, and im- 
mediately apply the plaster bandages 
w'ith great care and accuracy, press- 
ing them into all the irregxilarities 
and covering the entire .trunk from 
the pelvis to the top of the sternum. 

If the patient is kept suspended iii 
this position till the plaster is set, it 
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will retain the body in perfect com- 
fort. 

In applying the bandages one of 
them should be placed on end in a 
basin or pail of tepid water. When 
bubbling ceases, the bandage is 
ready. Do not add salt to the water, 
as it renders the ])lastcr brittle. 
Squeeze out the superfluous water 
l)efore apj)lying it, and place another 
roll, end up, in the water, which will 
be ready for use by the time the first 
one is applied. 

It is not a had j)lan to immerse the 
bandages while wrap])ed in thin Jajj- 
anese pat)er napkins. The bandages 
are then one by one laid in a dry 
basin to drain while the preceding 
handage is being applied. In tliis 
way murli less plaster is left ifi tlie 
l)ottom of the pail to be g(»tten l id of. 

The patient being suspended, the 
jacket is apjdied by the surgeon, 
standing or sitting at the ])aek of the 
patient, while an assistant sits in 
front, steadying the patient by his 
knees and rubbing and smotUhing the 
bandages which are being applied. 

Ilegin at the waist, taking one or 
two turrivS around the smallest j)art of 
the body, and then going down in a 
spiral form, each layer overlapping 
the other half or two-thirds of the 
width of the bandage until reaching 
the trochanters; then, having taken 
one or two turns around the pelvis, 
reverse the bandage and gradually 
proceed in the same spiral manner 
upward until the body is covered. 

This process is repeated till the 
jacket is sufficiently thick to support 
the body, the number of bandages de- 
pending oh the size of the patient. 

In cases'ti^/icrr the disejise is in the 
tower dorsal or lumbar vertebne this 
is all that is required* If the disease 
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is (ti the middarsol or cervical zrcrte- 
brcc, it then becomes necessary to add 
the jury-mast to the jacket in order 
to take off the weij^ht of the head. 

In many instances great advantage 
is derived from the additinn f)f Whit- 
man’s shoulder brace to kec]) the 
chest well and \)ress the 

shoulders hack into the jacket. 

Several modi heat ions have been 
made in tlic applicatitui plaster 
bandages, as Davies’s hammock, in 
which the patient was suspended, face 
downward, while traction was made 
nn the head and heels |.>y an assistant, 
(loldthvvaite, of Uo.-^ton, has advocated 
traction Ijy a windlass, with the pa- 
tient lying im the hack, the most 
pnnninent jjarl (jf the curvature being 
sui)])orted by a little ni)right, the 
weight of the patient’s head and 
shoulders tending to correct the de- 
formity, ( ioldthwaite ihns claims 
great improvement in curvature of 
the spine in various cases, and in 
jnv^perh’ selected cases this position 
is preferable If' vertical suspension. 

Taylor, (»f llaliiniore, applies plas- 
ter jackets, the j)alient being fastened 
to a bicycle saddle, u'liile pressure is 
made against the kyphos and the ster- 
num by means of arms which project 
fiv*!!! the apparatus, while traction is 
made on the head, upward and back- 
ward, by means of a pulley. 

In the great majority of cases the 
jacket can he applied while the pa- 
tient is suspended vertically; where 
there is paralysis, wdierc. the heart is 
too wxak to allow the patient to re- 
main upright, or in excessively fat 
and feeble people, Davies’s hammock, 
with holes cut to allow projection of 
the head and feet, or Goldthwaite’s 


to the point of comfort while the 
jacket is being applied. 

Management of Abscess. — (3pin- 
lons differ widely as to the proper 
im)de of pr(»cedure. If the patient is 
doing well, with a temperature helf)\v 
U)0" 1‘. (37.7" C. ). at)\)ct.iie and diges- 
ti«m g<n>d, it is wise, not tu iutericre, 
especially if the disease is bctw’een 
the first and twelfth dnrsal vertebra*, 
as the chances lor the remov'al of all 
tuberculous material and disease f(x*i 
do not warrant the risk of a mixed 
infection. If the abscess has ap- 
proached near the surface and seems 
about to burst, it is wisest, in most 
instances, U> cleanse the skin thor- 
oughly, and apply an antiseptic 
dressing. IThot the abscess dis- 
ehan/es, this dressing shcnild be 
changed as frequently as required, 
care being taken t(.) prevent infection 
of the wound at such limes. 

'J'hc patient should take much 
more rest when abscesses are pres- 
ent, as they increase in size much 
more rapidly if children run about. 

If the abscess has become infected 
with pus (n‘f/anis7ns. a free incision 
should be made, either in front or in 
hack, or both, according to the situa- 
tion of the absce.ss, and the abscess 
cavity freely laid open and washed 
out with hot Thiersch solution. If 
conditions jjcrmit. the abscess cavity 
should he explored and all carious 
bone removed. In d<^rsal disease it 
may be necessary to resect the head 
of a rib in order to secure sufficient 
space to thoroughly explore the spine. 
Great care should be taken to push 
the pleura in front of the finger, 
and not tear it in approaching the 
vertel)ra. 


apparatus is to he preferred, traction There must be short and direct 

being made at both ends of the body drainage to the initial point of in- 

8—18 



274 


■ ■ 

SI^INE, DISEASES AND 

flammation ; otherwise these abscesses 
are apt to form sinuses which run for 
years, become secondarily infected 
and finally set up amyloid deg'cnera- 
tion of the liver and kidneys. 

In the upler cervical vcrtchrce an 
abscess may point in the back part 
of the pharynx, and the qiieslion may 
arise whether to o])on it tlir(jufi:h the 
pharyngeal wall or from the outside 
of the neck, "riicre are many objec- 
tions to the former proce<lure. 

In case the abscess is increasing in 
size and in danger of rupturing into 
the mouth or of Imrrovving down the 
neck, it is better to open it from the 
outside of the neck. Unless the ab- 
scess points elsewhere, it can be well 
approached b)' an. incision behind tlie 
steriK ►mastoid, blunt dissection, push- 
ing aside the muscles cd the neck. 
After the abscess has been thor- 
oughly evacuated any carious bone 
that can be reached should be re- 
moved and the cavity packed. 

In case the abscess presses on the 
spinal cord and causes paralysis, a 
question of operation for the relief of 
pressure comes in; but this is of very 
doul)tful value. I'he pressure on the 
cord will probablv diminish in a few 
niutilhs' time, restMratifm of function 
therefore taking place. If the lamina; 
were to be removed for the purpose 
of cxpfjsing tile abscess, there would 
be nothing' left to sui)jjort the spine. 
Operating on these abscesses is alto- 
gether different from removal of the 
lariiinir in cases of fracture, and 
should not be undertaken until time 
has shown all chance of imj^rovement 
in other ways to be improbable. 

Very exceptionally, paraplegia in 
sj)inal tubcrculo.sis is cau.sed by the 
narrounng of the spinal canal in con- 
sequence of the collapse of the bodies 
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of the vcrtchrce. In these cases lami- 
nectomy is advisable. All cases of 
laminectomy should have the spine 
supported and protected by a plaster- 
of-Paris cors^ for months, just as 
if the operation had not been done. 

The technique of laminectomy is 
discussed under - Fractures of the 
Spine (this article). 

Forcible reduction of the deformity 
was revived by C'alol, but the results 
very s(KUi proved disastrous. 'I'he 
patient is anesthetized, placed face 
downward (»n a linn tabic, and trac- 
tion made on the licad and feel either 
by assistants i>r by cominnind pulleys. 
Pressure is tlien made on the pn)m- 
inent boss until the spine is forced 
straight. 'i'he patient is then eii- 
vehiped in a plaster-of-l^iris jacket, 
w'hich extends u])\vard so as to in- 
clude the neck and head. A nnnil>cr 
of cases f»f sudden death and more of 
death following soon after the oper- 
ation have been reported. 'There is 
danger of rupturing absces.ses or of 
re-exciting inllamniati«.»n by tearing 
apart old adhesions. That nature 
can fill the resulting large gaps be- 
tween the verleliral bodies with new'^ 
bone" lias still to be showm, and 
time will be necessary before this 
mcthfHi can be approved except in 
unusual cases. Gradual reduction 
by suspen.sioii or by horizontal trac- 
tion supplemented by backward bend- 
ing of the spine without the use of an 
anesthetic is more feasible and, wdiich- 
ev'^er method is adopted, the spine 
mu.st be held in the corrected posi- 
tion until it can be so maintained by 
the patient, i,e., until the disease is 
cured, sometimes a matter of years, 

Hibbs’s Operation. — This aims t() 
ankylose the posterior part of the dis- 
eased vertebrae with each other and 
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with the healthy skin above and be- 
low. A longitudinal incision is made 
directly over the spinous processes 
through skin, supraspiinnis ligament, 
and periosteum, to the tips of the 
spinous processes. The periosteum is 
split over both the upper and lower 
borders of the si)inous j)roccsses and 
the lamintc and stripped l>ack from 
them to the l)ase of the transverse 
])n.)cesses. T'hc spinous processes are 
then transposed after partial traction 
so that they make contact with fresh 
bone, the l)ase of each with its own 
base and the ti])s with tlie ba^e of 
the next below. 'The adjacent edges 
of the lamina* 1 icing alisoliitely free 
from jieriostcum, a small piece of 
bone is elcvatc-(l from the edges 
(»f tlic lamina? and j)laccd across the 
space between them, its free end in 
contact with tlu* base lionc of the 
lamina next below it. I'be lateral 
walls of jieriusteiini and the split 
supraspinous ligament arc brought 
togcllier over these processes by in- 
terrupted chromic catgut sutures, 
'rile skin wound is closed by silk and 
a steel brace aiijdied with llie space 
between the uprights increased some- 
what at the site of the wound so as 
not to make pressure on it. Rest in 
bed is absolute from four to eight 
weeks. During the next four weeks 
sitting up in bed is perinilted. At the 
end (>f the tw'clfth week walking is al- 
lowed. The brace is continued for 
another month, wdien it is removed 
for a part of each day, then gradu- 
ally left off entirely. In children un- 
der 5 it should be worn six months. 

Albee’s Bone Grafts. — AHice has 
tried to cut short the time of treat- 
ment by transplanting a graft of bone 
secured from the crest of the tibia 
and IcMig enough to go from the sound 


vertebra above to the sound verteVira 
below the point of disease. It is im- 
portant that this bone .splint should 
include periosteum and bone-marrow, 
and be thick enough to stand some 
strain. An incision is made to one 
side of the spine and a skin-flap of 
sufficient size to include a couple of 
\ertebi"e al)o\'e and ])clow the dis- 
eased area turned back. Ritlicr si)inal 
jwocess is then .split longitudinally 
b)r about one inch from its tip and 
on one side, but so as to fracture it, 
leaving a ga]> between the tw() ])icccs. 
'Pile bone-graft is tlien taken from the 
shin, jireferahly b\ a circular saw 
operated by elect rii ity and devised bv 
Albee. inserted inti.i the splits, and 
held l)y kangaroo tt'iidon or chromic 
gut. If the kv])lios is so marked that 
the graft cannot be bent, it is partly 
cut by the saw at several j^laces on its 
lower b(»rdcr and then bent. The skin 
wound is then closed. After oper- 
ation Albee advises long recumbency 
on a convex gaspipe frame, so as to 
hold the correction. 

In pn^iierly selected cases both 
these operatit )ns are of undoubted 
value, but a warning must be given 
not t<» cxjiect to change the lime of 
treatment of bm^e Inberculosis from 
three \'ears to three moiitlis and to 
operate in every case. 

Ill 33 cases of tulierciilo.sis operated 
at the AJayo clinic l>y the Albee 
method and 6 liy the Hibbs method, 
the patients on the vvlnde <Iid very 
well. The operation, while, of g»oal 
value, .‘should he considered only an 
aid to treatment. .Ml the patients 
had been requested to wear the brace 
one year after ce.ssalion of all symp- 
toms, and all hyj^icnic measures for 
tuberculous siilijects were carried out. 
I3ut 2 are going witboul braces; 1 i.'f 
cured and the other much improved. 
Most of those examined after 1 year 
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do not show absolute fixation on flex- 
ion of the spine. But all show lacic 
of muscular spasm and are nearly 
well. Henderson (St. Paul Med. 
Jour., Oct., 1914). 

Success <»f btJiie transplantation by 
Albee’s operation depends on the 
proper iin])lantation of the bone 
.splint. Essential is a careful protec- 
tive after-treatment. Even a period 
of six months is much shorter than 
the average duration under non-oper- 
ative methods. Jacobs (Jour. Amer. 
Med. A.ssoc., Jan. 30, 1915). 

SCOLIOSIS. OR ROTARY LAT- 
ERAL CURVATURE. 

This is a most insidious disease, 
which offers some of the most diffi- 
cult i)rohlems of orthopedic surgery. 

ETIOLOGY. — The age at which 
it appears is usually said to he be- 
tween 12 and 14, ])ut in most in- 
stances the deformity 1)egins in very 
early life, though on accoutit of the 
absence of pain it ivS not detected 
until well-marked bone changes have 
taken place. In early adolescent life, 
moreover, deformities that have re- 
mained cpiie.sccnt for several years 
tjuickh' assume marked proportions 
due to the rapid increase in stature. 
Coincident with this may be “adoles- 
cent rickets,” a disease well recog- 
nized on the continent of Europe, 
'fhe softened coiwliliou of the bones 
then present is res])onsiblc, in my 
opinion, for the rapid progress made 
by some lateral curvatures. Some 
observers record instances of lateral 
curvature noticed at birth. The 
writer has since then seen such cases, 
all of which have been complicated 
by anomalies in the development of 
the skeleton. 

The next most frequent caibse of 
scoliosis is anterior po1iom>"clitis, and 
many such cases are unrecognized 


because the extremities have re- 
covered so as not to be noticeably 
deficient. In some cases of anterior 
poliomyelitis certain trunk-muscles 
have been damaged to .such an ex- 
tent as to impair the equilibrium be- 
tween the two halves of the body, and 
so constitute a constant force work- 
ing steadily toward the distortion of 
the thorax, which is only overcome 
with the utmost difficulty. 

In some cases .scoliosis arises after 
a severe pneumonia, usually with 
pleurisy, especially if purulent, the 
restriction of the movements of the 
thorax on the affected side being re- 
sponsil>le, A number of cases under 
observation liave convinced the 
writer that the German view, that 
rotation of the s].)ine fails t«') accom- 
pany this variety of scoliosis, is 
erroneous. 

Tncciuality in the length of the legs, 
owing to fracture, congenital dislo- 
cation, liip disease, and so forth, at 
times produces a scoliosis, hut, un- 
less the leg shortening is due to a 
paralysis, such scoliosis can usually 
be almost entirely removed by means 
of a thick sole on the patient’s shoe. 

In very rare instances scoliosis fol- 
lows traumatism, as in one of my 
cases, where a difficult delivery fol- 
lowing a transver.se presentation 
caused separation of the ribs from the 
sternum, and later on in life a most 
exaggerated rotary lateral curvature. 

Sometimes scoliosis which pro- 
gresses rapidly during adolescence is 
caused by ovarian neuralgia, which 
sets up reflex contraction of muscles 
causing a deformity that rapidly sub- 
sides on relief of the pain. In rare 
cases hysterical contractions may 
produce a deformity closely resem- 
bling scoliosis. 
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There is a class of scoliotics in 
which, apparently, none of these 
etiological conditions is present. But 
the number of such cases grows 
smaller the more closely we study 
them, and it is my opinion that 
rickets or some central nervous le- 
sion, analogous to anterior poliomye- 
litis, is the true cause of these “idio- 
pathic** cases. 

Congenital Scoliosis , — The writer di- 
vides such defects into 5 classes: 1. 
Developmental hindrances such as 
diminished amnintic fluid, the inter- 
pressure of twins, etc. 2. Skeletal 
malformations, such as st^imi bifida^ 
and those due to defective develofancnt 
or union of the thre^c t)ulnu)nary ele- 
ments. of which each half of the syni- 
nietrical hilaleral trunk is constituted. 
3. Variations froiii the normal, such 
as cervical rii>s, defective <lcvelop- 
ment of the lower lumhar vertebra 
and sacrum. 4. Hilateral asymmetry 
of ciui.t'cnilal orift:in. 5. Defects due 
i<y iiiii>roper secondary devehipnient, 
(he fetal chest and its hi^h sternutn; 
perpendicular ribs; chicken breast, 
etc. All these ftnulamcntal defects 
teiul tt) develop or auRnieiil as 
i^rcmlli pr(»cecds. Kohm (Berliner 
klin. Woch., Oct. 20, 1913), 

Diagnosis. — In no disea.se is early 
diagnt)sis more important than in 
.scoliosis. 1'he clothing should be re- 
moved as far as the great trochanters, 
the skirts being pinned round the 
hips. 'J'ime should be allowed to 
elapse for the patient to become ac- 
customed to her strange sLirround- 
ings, as, at first, she may Indd herself 
more erect than usual. In the vast 
majority of cases the dorsal convex- 
ity is right-sided. Normally a plumb 
line from the nape of the neck should 
pass midway between the scapulae 
and through the intergluteal fold, 
striking the floor midway between 
the feet If there is any deviation 
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from this line, the patient's attitude 
is not correct. In the ordinary 
scoliosis the right scapula is far- 
ther from the median line than the 
left, the right hand hangs farther 
aw'ay from the hips than the left, and 
there is a larger space hetween the 
right dhow and the waist than on 
the opposite side. Quite often the 
shoulder on tlie side of the dorsal con- 
cavity is h)und loveered. 1'he hips 
very often show an apparent differ- 
ence in height, the hip on the side 
of the concavity appearing ti) be de- 
cidedly tile higher. This difference 
is usually only apjiarcnt, and due to 
the sharp deviatinn of the trunk from 
the midline. Tnsjiection from the 
front will often show the inecjuality 
of tlie hips to a greater extent than 
when \'iewed from the back. The 
breast on the side of dorsal ctuivexity 
is almost alwa\ s smaller than its fel- 
low. There is al.so, usually, a differ- 
ence in their distance from the um- 
bilicus, the one on the side of the 
dorsal convexity being higher up. 
Many cases show a flattening of the 
plantar arch, and, al limes, have very 
jironounced flat-fiH>t. I'his calls for 
treatment, as it is impossible to pre- 
serve an erect carriage of the trunk 
if the feet upon which it rests are not 
in good condition. 

The patient should now bend for- 
w'arcl, keeping the legs straight, and 
letting the hands hang. In this posi- 
tion the ribs are better expose<l to 
view than when the patient is upright, 
and small amounts of rotation of the 
spine can thus be made out. 

Lateral deviation may occur in 
Pott*s disease, and at times the de- 
formity so closely resembles a true 
scoliotsis as to deceive even those of 
large experience. Muscular spasm. 
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with pain on movement or with ele- 
vation of temperature, should cause a 
provisicmal dia^^iiosis of spinal tuber- 
culosis. Rest and protection of the 
spine should be tried and gymnastics 
prohibited. 



Lateral curvature of apinc. with marked 
rotation. (/»’. //. f<uyre.) 


Records should be kept of the con- 
dition of the patient to judge of the 
progress of a case. The age, weight, 
height, circumference of the chest, 
and length of the limbs certainly 
should be noted. A photograph also 
should be taken with both front and 


rear views and, at times, a profile. 
With the patient lying prone upon the 
or some hard .surface, the con- 
tour of the back should be taken at 
various points, by means of a flexible 
lead tape, and the tracing transferred 
to a permanent record. In taking 
later tracings or photographs, one 
must reproduce a.s nearly as tK>ssihle 
the original conditions. Otherwise 
there is great danger of the physician 
deceiving himself in regard to the 
progress of the case. 

^'he apparatus of Reely, llerlin,. 
and the Zander machine for taking 
diagrams of the thorax are very use- 
ful methods of recording the results. 

Pathology. — Probably the early 
changes are in llie intervcrtel>ral 
disks, which become comjnesscd (»n 
one side, and so destroy the erect 
spinal posture. Compensating curves 
occur in the opposite direction at 
those points of the spine remote from 
the original curvature, in order to re- 
store, as far as possible, the eiiuilib- 
rium of the trunk, b'rom the fact 
that the sjiinous processes are united 
by the interspinous ligaments, lateral 
flexion of the sjiine is always accom- 
jumied by more or less rotation of the 
verlebrtT on themselves, and this is 
the most difficult factor with which 
we arc called ui^on to deal. 

In the more advanced cases of 
scoliosis the deformity involves the 
entire vertebra;. The bodies of the 
vertebra? show unequal development 
of their two component halves, and 
the spinous processes bend to one 
side or the other, according to the 
curve. The bodies are often wedge- 
shaped, one side being twice the 
height of the other, and not infre- 
quently large osteophyte.s arc thrown 
out which at times firmly join several 



SPIl^E. DISEASES AND INJURIES OF (SAYRE). 


279 


vertebraj together, producing an anky- 
losis or encroaching on the interverte- 
bral foramina, causing painful neu- 
ralgias. 

In these cases the ribs also par- 
ticipate, their angles on tlie side of the 
convexity being accentuated, while 
the ribs tlicni selves often droop so far 
toward the pelvis as to pass inside of 
its brim. The ribs may occasionally 
overlap each other, giving rise to 
great ])ain, and even to ])eriostilis. 

Not infreciuently these bone 
changes extend to the pelvis itself, 
and in tnany cases the typical rachitic 
pelvis is readily distinguished. 

The rotation of the front part of 
tlie hody of the vertebra* is toward 
tile side on which the convexity 
exists, and may lie so great that a 
line thmiigh tlie spine and IhkIv 
of a cervical vertebra may lie paral- 
lel with one through the fifth lum- 
har, and yet at right angles to one 
through the middorsal region. 

Skiagraphs of the spine are now 
often taken in incipient scoliosis, and 
many skeletal anomalies have thus 
been discovered, whicii often are tiic 
real fundamental cause of the de- 
formity, by throwing the hody 
sliglul}' out of balance early in life. 

Treatment. — This consists, first, in 
removing any defect which predis- 
poses toward a scoli<>sis. If the case 
be one due to paralysis, and the pa- 
tient is unable to hold the body up- 
right, artificial mean.s must he em- 
ployed to maintain it in an erect 
position. The same is true in some 
rachitic cases. The most important 
point in treatment is to detect the 
lateral curvature very early and to 
prevent bony deformity, rather than 
to remove the latter after it has 
become marked. 


If tlic patient is distorted to any 
at^prcciahlc extent, force must be 
used to press the bones back toward 
the straight line as far as possible. 
Tn doing this, botli longitudinal trac- 
tion and rotation are ncce.ssary. 'J'he 



Lateral curvature of spin*', with marked 
rotation, ylt. Ti. 


most Convenient metliod of employing 
longitudinal traction is for the patient 
to suspend herself partially by means 
of a head-collar fastened to a cross- 
bar and hanging from a beam by a 
compound pulley, the end of the 
pulley-rope being held by the patient, 
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who, keeping her arms extended to 
their fullest extent, lifts herself by 
degrees, hand over hand, until her 
heels are clear of I lie floor, thus sus- 
pending almost tlie entire weight of 
the body on her head and arms. The 



Palm of hand againal projrcting riba and band 
of hollow Rldt* HtTosH top of lioad. Endeavurs 
to bulge out hollow sldf>. (If. It. Hai/rr.) 

hips should now be grasped, either in 
a clamp or between the surgeon's 
knees, and the trunk twisted around 
its longitudinal axis, so as to reduce 
the deformity. In some cases the pa- 
tient is laid prone on a firm couch. 


The .surgeon then presses with great 
force on the projecting ribs, endeavor- 
ing to force them toward the normal. 
The pressure is directed so as to ro- 
tate the vertebrae around the longitu- 
dinal axis in the proper direction, 
mere lateral pressure against the side 
tending to increase rather than de- 
crease the angular rib deformity. 

If the ])atieut bends forward, plac- 
ing the hands on the knees as if play- 
ing leap-frog, it will be found that tlie 
ludhnv side can be straightened by 
these voluntary elYorls of the patient. 
'I'liesc eflorts, liowever, last but a 
minute fraction of tlie day. 

Abbott’s Method. — Abbott, of Port- 
land, Me., has taken advantage of tlie 
increased mobility of the siiinal col- 
umn when in this tle.xed position to 
aj)])ly constant force by means of a 
plaster-of-Paris jacket. 

1'he iiatient is placed in a iiosilion 
of marked flexion, and by means of 
bandages jiassing arriund the trunk 
the thorax is untwisted as far as pos- 
sible, and the plaslcr-of -Paris jacket 
ap])lied in this jiosilit.n. Thick felt 
pads are apjflied outside the skin- 
fitting shirt, at all points liable to 
have undue pressure exerted on them, 
and when the jacket is hard a window 
is cut out over the concave ribs. An- 
other slit is then cut in front and pads 
pulled between the jacket and the 
patient, so as to make still more 
pressure on the front of the thorax. 
'I'he patient’s efforts at respiration 
thus cause the hollow ribs to bulge 
out through the window cut in the 
jacket, and his efforts to get away 
from the pressure in the front tend to 
rotate the spine on its long axis all 
the day long instead of during the 
few minutes devoted to exercise by 
the former method. 
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Abbott applies his jacket with the 
patient suspended, back down, in a 
sort of hammock, the feet being 
fastened to a pulley high above the 
head 'and suspended from a frame. 
The arms are twisted as to rotate 
the spine and untwist the curve. 
Others apply the jacket with the pa- 
lient seated and bent forward with 
the hands holding the sides of an up- 
right frame. The principle is always 


corrected, but overcorrected, and a 
deformity on the opposite side 
caused. 

After this has taken place a remov- 
able corset should be made which the 
patient wears all the time, removing 
it morning and night for the purpo.se 
f»f exercising. Later on, the corset 
may he removed at night. 

A case is not cured until the patient 
can voluntarily hold the spine straight 



Method of maklnp prcBHurc on projecting ribs to correct rotation in lateral 
rurv.'ituru of the spine. {If. II. Fayre.) 


to secure marked flexion of the spine, 
and in this position seek to iinrotate 
the vertebne, making pressure against 
projecting points and cutting win- 
dows through which the concave ribs 
ma}' project in response to pressure 
from within the thorax. 

Such a corrective jacket should be 
renewed in six weeks, the padding 
being changed once or twice a week, 
according to the amount of change. 

Efforts are made to untwist the 
spine until the deformity is not only 


without sii|)j)ort, and until the twisted 
l)ones have hectmic straight, as other- 
wise the sj)ine will relapse when sup- 
port is removed. 

Report of Committee of the Ameri- 
can Orthope<lic Association to in- 
vestigate the results of the treatment 
of scoliosis by the newer methods: 
1. Overcorrection of the deformity js 
apparently possible by means of Ab- 
bott’s method in case.s of moderate 
severity and perhaps occasionally in 
severe cases. 2. If sufficient overcor- 
rection is not secured or is not main- 
tained long enough, partial or com- 
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plete relapse usually follows rather 
rapidly. 3. The period of retention 
in overcorrcction necessary for a 
cure is longer tlian formerly claimed. 
4. Abbott’s method has apparently 
given l)etter results in his own hands 
than in others. hVeiberg, Silver, and 



Standing:, hands on hips, patient endeavors to 
bulge out the hollow side and simultaneously 
to uiilwist the rotation. (/?. If. ftnjfrc.) 


Osgood (Tran.s. Anier. Orlhop. As- 
soc., 1913). 

Since many cases of scoliosis occur 
in persons distinctly rachitic or show- 
ing symptoms of hypothyroidism, 
thyroid extract was tried, with pro- 
nounced success. It may be used 
also in other cases, and likewise ex- 


tracts from other endocrine glands. 
Properly fitted braces should be used, 
and supplemented by exaggerated body 
flexion over a curved frame and rotary 
traction. Peckhain (Jour. Am. Med. 
AS.SOC., Oct. 13, 1917). 

In ordinary cases, where a plaster 
jacket i.s necessary, it is most readily 
applied in the upright position. 

In applying^ plaster-of-Paris ban- 
dages in cases of lateral curvature, a 
shirt of double length is used, pads 
are placed inside the shirt over the 
niamnne and outside tlic shirt over 
the iliac crests, and a strip of tin two 
inche.s wide is placed next the skin 
from sternum to pubes, uii which to 
cut the plaster; the patient suspends 
herself, pulling on the free end of the 
rope which passes from the head- 
swing over the pulley, while she keeps 
the arms outstretched, the u]>per luind 
being on the concave side. The sur- 
geon, sitting behind, applies ban- 
dages as in disease. When the 

plaster is set, wliicli should be the 
case by the time the corset is fin- 
ished, it is split open down the. front 
and removed while the patient is still 
susj)cmled. A thin slice is then taken 
from each edge of the slit and the cor- 
.set held together with a roller ban- 
dage and dried. When dry, the next 
day, it is put on the patient while 
again self>siispended, and fastened 
with a roller bandage; then trimmed 
out under tlic arms and above the 
thighs until comfortable, and re- 
moved. The extra length of shirt is 
then reversed over the jacket and 
sewed to itself, covering in all the 
plaster, and lacings are sewed on in 
front. The latter are sewed through 
and through the plaster of Paris, a 
.shoemaker's awl being used to make 
the holes. If the patient is very 
heavy it is well to reinforce the edges 
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of the corset under the leather which 
holds the hooks. 

Plaster-of- Paris jackets should not 
be covered with shellac or varnish, 
as it renders them impervious and 
makes them hot and unhealthy. 

If the case is very badly deformed, 
it is expedient to put padding inside 
of the shirt when it is reversed, in 
order to make the corset as sym- 
metrical as possible, and thus avoid 
the necessity of i)addin^’ the clothes. 

The corset haviii” been made while 
the patient is stretched out, it should 
always be apj)lied to the patient in 
tins jM)sition. h'or this purpose, the 
patient is ]>rovj(led with a pulley- 
wheel and head's win at home, by 
which she can suspend herself in the 
morniniL;', while the corset is a])plied 
by some member of the family, and 
retained in position by lacings joinini;* 
the books on the front of the jacket, 
d'he lacing- should pass first around 
the tw(‘ central hooks at the waist, 
and then nui down to the bottom, be 
reversed, and pass up aj^iain to the top. 
It is a mistake to cut a corset d<»wii 
in tW(,) places; neither should it be 
made so stiff as to be unremovable 
unless tluis cut. 

If support is If) be used, a plaster- 
of-Paris jacket is the most useful, in 
my experience. 'I'he various forms of 
cla.stie supporting- braces fail to ac- 
complisli their t)iirpose. 

If a patient requires a permanent 
support on account (.)f very marked 
deformity or paraiysis, a wood jacket 
is lig-hter, though hotter, than one 
made of plaster of Paris. The wire 
corset is cooler than the wood, but 
iif)t So light, and both require much 
more time and trouble to make. The 
same is also true of the aluminum 
corset, while celluloid forms a very 
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pretty support, but one so hot as 
rarely to be endured. 

The key tt) success in all cases of 
lateral curvature, however, lies in de- 
veloping the patient’s own ability to 
hold the body in as improved a posi- 



After fopo.ible correction with Tilastor-of-Paris 
Jacket and Ryninustlcs. {R. //. 


lion as ]>ossil)le. To be effective, 
exercise must be .so carried on that 
the patient learns instinctively to 
help herself at all times during the 
Iwcntyfour hours, and not merely to 
preserve an erect carriage while in the 
doctor's office. Any system which 
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fails to arouse the patient’s desire to 
improve as far as possible by con- 
stant effort will fall short in its 
results. 

The following^ set of exercises will 
be found useful for most cases: — 
While self-suspension, in the man- 



Aftor forcible correction with plaator-of- Paris 
Jacket and gymnastics. {R. TI. Sayre.) 


ncr indicated, is a most useful pro- 
cedure, it is not practicable for a long 
period of time ; and it is wise to sup- 
plement it by suspension by means of 
a weight and pulley attached to a 
chin-piece, which is fastened to the 
patient's head while she lies on her 
back on an inclined plane which is 
slightly convex. 

In correcting the rotation the pa* 


tient should be placed face down- 
ward upon the floor or a firm table 
covered with a thick rug, while the 
physician makes strong pressure upon 
the projecting scapula, pushing in a 
direction forward and away from the 
central line the body, so as to ro- 
tate the vcrtehrjE toward the median 
line. In some cases the patient is al- 
lowed to lie for half an hour in this 
position with a sand-bag weighing 
twenty or thirty pounds resting upon 
the shoulder if it can he placed so 
that the weight is exerted properly. 

In beginning the exercises a mat 
or thick shawl is laid on the floor and 
the patient lies prone, the arms ai 
right angles with the trunk, palms 
down, face turned to the convex side, 
and the back as straight as possible. 
The patient supinates tlic hands, 
throws the scapula? well hack, raises 
the hands from the floor and lifts the 
trunk, while the surgeon holds the 
feet down. I'liis is rej)eated tlirce 
times; later on it can he done oftener. 
The patient should breathe naturally 
during the exercises. If necessary, 
to secure this make her count aloud. 

W itlj the hands heliind the head, 
the i)atient raises the elbows from the 
floor, and raises the trunk as before, 
the feet being held by the surgc(m, 

\\ ith the hands behind the head 
and the elbows raised, the body is 
swayed toward the convex side, the 
patient trying to “pucker in'’ the 
bulging ribs and not to bend in the 
lumbar concavity. The feet are fixed. 

With the arm on the side of the 
convexity under the body, the other 
arm over tlie head, the heels fixed, the 
patient raises the trunk from the floor. 

Sometimes the arm on the side of 
the concavity is put on the opposite 
buttock, while the patient raises the 
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trunk. Sometimes the arm on the 
convex side is put on the buttock, and 
in cases of marked lordosis, with 
great stooping of the shoulders, both 
hands are put on the buttocks while 
the patient raises the trunk. 

The patient now lies on the back, 
arms at the sides, palms up. and lifts 
first one f(M>t in the air, while the 
surgeon makes resistance; repeated 
five times. The same is done with the 
other foot, and then with both, 'i'hc 
feet are next separated and then 
brought together once more while the 
surgeon resists. Each leg then de- 
scribes a circle, first from within nut, 
then from without in. 

Jf there is special weakness at the 
ankles, with a tendency to llat-foot, 
the patient ilexes the foot and extends 
it against resistance, and turns the 
sole of the foot toward its neighbor, 
the surgeon resisting; and it is then 
forcibly everted again by llie surgeon, 
the patient re.sisting. 

T'lie patient now lifts the arms from 
tile .sides, passing perpendicularly to 
the floor until they arc stretched as 
far beyond the head as possible, and 
then, going at right angles to the 
trunk and parallel with tlic floor, re- 
turns them to the sides, palms up. 

When the lieels arc held, the pa- 
tient rises to the sitting jiosition, 
hands at the sides; then she rises 
from the floor with the hands behind 
the head and the elbows at right 
angles to the trunk. 

The patient now stands with the 
heels together, toes turned slightly 
out, hands behind the head, elbows at 
right angles to the trunk; then rises 
on tip-toe, bends the knees and hips, 
keeping the back as straight and erect 
a.s possible, and rises up once more. 
With the arm on the concave side 


above the head, the arm on the con- 
vex side at right angles to the body, 
she rises on tip-toe, bends the hips, 
knees, and ankles, so as to squat, 
then rises and stands. All this time 
care must be taken to push the body 
as straiglit as possible, and grad- 
ually to educate the patient to hold 
it so without wriggding. 

Let the patient practise walking in 
these positions, both on the flat-foot 
and tip“toe, and also stepping high, as 
if walking upstairs. With the ])alm of 
the patient’s hand «»n the convex side 
against the rilis, pushing them in, the 
other hand on the concave side, she 
pushes a slight weight up in the air, 
while the body swings so as to 
straiglit en out the curves. 

The surgeon should sit behind the 
patient, fix her ihiglis with his knees, 
while she holds both arms above the 
head and bows toward the floor, keep- 
ing her knees stiff while the surgeon 
keeps her ribs as struiglu as possible 
with his hands. 

With the arm on the concave side 
across the top of the liead, and tlie 
arm on the convex side around in 
front of the abdomen, the patient 
bends to tlic convex side througli the 
ribs and not through the waist. 

The patient sitting with the back 
t<*ward the surgeon, the latter pushes 
i.*ne hand against the most projecting 
part of the convexity, and, with the 
other hand passed under the shoulder 
of the concave side, straightens out 
the curve as much as possible, the 
hand on the “bulga^” acting as 
fulcrum. 

The patient sits on a stool in front 
of the surgeon, who fixes the pelvis 
with his knees. The patient then 
twists the projecting shoulder to the 
front while the surgeon holds the cl- 
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))ows, whicli arc at rij^ht aiiji^les to the 
trunk, the hands heiiij^ behind the 
head, and makes resistance. In the 
same position the patient swinji^^s for- 
ward and back, svvinsj^ing tlirouj^h the 
hips, keepintj- the back stiff and not 
bendinj:^’ in the waist. 

I'he patient pushes in the ribs cm 
the cemvex side with the hand, and 
j)Ushcs up with the. hand on the con- 
cave side, the same as when stand- 
ir.^, vShe al so lifts tlie arm on the 
concave side up at rij^ht an,t;les with 
the body wliile lioldini^' a weight. 

In cases of round shoulders, wind- 
mill m(.)rions of both arms and t<»-and- 
fro movements c^f the head aj^ainst 
resistance are advisable. 

'riie patient lies ])ronc on the 
coucli, all the lx.idy above the waist 
j)rojecting from it, while the surgeon 
holds the heels. With the hands be- 
hind the head, the elbows thrown 
back, the body is bent toward the 
floor, then raised uj); later on, re- 
sistance is made by the surgeon. 
M'he patient lies on the concave side 
and rises ig) laterally, 1"Iie patient 
lies with the convexity on the edge 
of the concli, and liands off as far and 
as Icmg as possible. 

The patient stands bent forward as 
it playing Ieaj)-fnjg, her liands on a 
chair, wliile the surgeon, with one 
hand under tlie shcmlder on the. con- 
' e.x side and one hand on the ])roject- 
ing ribs, cenrects the rotation. It is 
advisable to steady the patient with 
the knee while doing this. 

SPONDYLITIS DEFORMANS; 
BECHTEREW’S DISEASE. 

This condition is an osteoarthritis 
of the spine, due to ankylosis of the 
vertehrar. It is due to osteophytic 
formations usually located on the 


edges of the latter, but it may affect 
any part of the vertebrae and involve 
the heads of the ribs connected with 
them. It may occur at any age. 

Symptoms. — ft usually liegins by 
tenderness of the spine, followed by 
severe and persistent pain due to in- 
flammation and often to pressure 
upon the nerve-roots. This is fol- 
lowed, in most cases, by bending of 
the spinal column anteriorly, but the 
curvature may also be lateral and re- 
main ankyloscd in this position, the 
])ain cnntimiing if the nerve-rcMgs are 
compressed. When the entire spine 
is invnlved, cervicodorsal kyplmsis 
results, the head being projected for- 
ward and held in stiflly in that jxjsi- 
lion and the lumbar spine l)eing also 
rigid. 

Treatment. — If recognized early 
this cemdition may be greatly bene- 
fited by treatment for AirnikiTTS T)ji- 
KiRMANS (see sixth volume, p. KVf). 

Personal case in a man «»f 46 years 
with ankylosis of the whole spine, 
both hips, thf right knee, both should- 
ers and the right elbow. There arc 
but 35 f)r 40 cases on record. They 
api»car to be due to chronic infection. 
Baths, electricity, ainl potassium 
iodide nii^rlit he tried. Wenzel 
(Miinch. nied. Woch., May 12, 1914). 

SPINAL LOCALIZATION. 

It must be recollected that spinal 
nerves do not issue from the spinal 
canal directly opposite the .segment 
from wdiich they arise, but lower 
down, tlie distance below becoming 
greater the lower down the spine the 
injury is located. 

We judge of the location of a cord 
injury first by the motor paralysis; 
second, by the cutaneous anesthesia; 
and, third, by the reflexes, 

In the accompanying table from 
Keen are shoiyn the various spinal 
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segments, the muscles innervated by 
each, and the part of the body sup- 
plied by sensation, as well as the re- 
flexes (next page). 

TUMORS OF THE SPINAL 
CORD. 

These tumors may be extradural or 
intradural. 'I'licre have been reported 
lipoma, osteoma, fibroma, sarcoma, 
myxoma, i)sammoma, carcinoma, tu- 
l ercle, parasitic cysts, callus from old 
fracture, and cnnncclivc-tissiie forma- 
tions. (iuminata are usually ca])al)lc 
of removal by constitutional treat- 
ment. Carcinoma is usually second- 
ary and ino])erable. 

SYMPTOMS.— These vary with 
the l»K-alion of tlie tumor; they arc 
l^ain, motor fuiralysis, and sensory 
paralysis. 

J‘ain is usually the earliest symp- 
tom and is often mistaken fur rheu- 
matism, but siionld be dilTerentiatcd 
from this by not affecting various 
joints, and by its gradual onset. 
Muscular spasm is frequent, togelbcr 
with anesthesia on tlie side oi)pi.>siie 
the tumor, while hyperesllicsia exists 
on the same side, witli ataxia, motor 
paralysis, and exaggerated rellexcs on 
account of the fact that tlie motor and 
sensory fil>ers of the cord cross at dif- 
ferent levels. I'he pain is referred to 
a level hclow the tumor, and care 
should be taken to explore the cord 
higher up than the tumor was sup- 
loosed to exist in ca.se it is not dis- 
covered at this point. There is apt to 
be rigidity of the spine partly from 
pain and ])artly from muscle-spasm. 

Paralysis may be caused by pres- 
sure simply <jr from myelitis, hemor- 
rhage into the cord, or infiltration of 
the tumor, and is usually gradual in 
its onset. Motor paralysis progresses 


from above downward, while the pa- 
raly.sis of sensation begins at the feet 
and ascends. 'Phe reflexes are <*xag- 
gcrated at tlie outset and diminish 
later on. Retention and incontinence 
of urine occur, with cystitis, rectal 
paralysis, bed-sores, and the usual 
chain of cord symptoms. 

DIAGNOSIS. — 'I'his is l>ased on 
cord involvement with the exclusion 
of other cord diseases, the site being 
diagnosticated by means of the symp- 
toms exhibited by various j)arls of the 
body, keeping always in mind the po.s- 
sibility of the tumor being multiple. 

TREATMENT.—Except in the 
case of giimmata, the prognosis is 
fatal without operation, and the lat- 
ter should therefore be undertaken 
unless llie condition of the patient is 
such as to render it lh>peless. 

SACROCOCCYGEAL AND SA- 
CROANAL TUMORS. 

'riiis region is occasionally the seat 
of dennoids ; but these growths may 
alst) form between the sacrum and 
the rectum. .Again, the cutaneous 
structures sometimes fail to coalesce 
in the sacral or coccygeal regi(»n and 
a dimple or sinus, the latter 

lined with skin and sometimes glands 
and hairs, is formed. Such a sinus 
may supjjiirate or l)cc(»nie blocked up 
and form a dermoid C3\st. The sacro- 
coccygeal region may also be the scat 
of hydatid c^sls. liponiata, and tera- 
bmiata. Cysts, h(»th unilocular and 
multilocular, may also develop be- 
tween the sacrum and the rectum 
from remnants of the post-anal gut 
and neurenteric canal. They arc 
readily detected by digital palpation. 

Treatment, — Sacrococcygeal der- 
moids, lipomata, and hydatids should 
be extirpated; teratomata likewise il 
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I-OCALIZATION" OF THE FUNCTIONS OF THE SEGMENTS OF THE SpINAL CoXtl). (KIEEN.) 


Sfcond 

and 

third 

Cervical. 


Sternomastoid. 

Trapezius. 

Scaletii and neck. 
Diaphragm. 


REFLEX. 

Hypochoiidrium? (third 
to fourth cervical). 
Sudden inspiration 
produced by sudden 
pressure beneath the 
lower border of ribs. 


F ourth 
Cervical. 


Fifth 

Cervical. 


Sixth 

Cervical. 


Seventh 

Orvical. 


Dia|)hragm. 

Deltoid. 

Biceps. 

Corac( )br ach i al i s. 
Supinator longus. 
Khomboid. 

Supraspinatus and infra- 
spinatus. 


Deltoid. 

Biceps. 

Coracobrachialis. 
Brachialis anticus. 
Supinat<.»r bmgus. 

I Sui>inator brevi.s. 

-j Deep muscles of shout- 
' der>blade. 

Rhomboid. 

Teres minor. 

P e c t o r a I i s ( clavicular 
part ) . 

Serratus tnagnus. 

Biceps. 

Brachialis anticus. 
Subscapular. 

Pectoral is (clavicular 
I part ) . 

1 Serratus magnus. 

T riceps. 

Extensors of wrist and 
lingers. 

Pronator.s. 

Triceps (long head). 
Fxteiist^rs of wrist and 
fmger.s. 

Pronalr>rs of wrist. 

J Flexors of w'rist. 
j Siibscapiilar. 

Pectoralis (co.sial part), 
Serratus magnus. 
Latissirnus dorsi. 

I Teres major. 


Pupillary (fourth cervi- 
cal to second <lorsal). 
Dilatation of the pupil 
pnuluced by irritation 
of the neck. 


Scapular (fifth cervical 
to first dorsal). Irri- 
Uition of skin over tlie 
scapula produces con- 
traction of scaiiular 
musebs. 

Supinator loin/us ( fourth 
to fi fill cervical I . Tap ' 
ping the teiuU)n of the 
supinator longus ]>ro- 
duces flexion of fore- 


Triceps (si.xtli to seventh 
cervical). Tai)ping el- 
bow-tendon produces 
extension of forearm. 

Posterior wrist (sixth 
to eighth cervical). 
Tapping tendons c.anses 
extension of hand. 


Anterior wrist ( seventh 
to eighth cervical). 
Tapping anterior ten- 
don c;ui.ses flexion of 
hand. 

Palmar (seventh cervical 
to first dorsal). .Strok- 
ing palm causes clos- 
ure of fingers. 


Eighth 

Cervical. 


Triceps (long head). 
Flexors of wrist and 
lingers. 

Intrinsic hand-muscles. 


Extensors of thumb. 
Intrinsic hand-muscleiB. 
Thenar and hypothenar. 
muscles. 


SENSATION. 

Back of neck and of 
head to vertex. (Oc- 
cipitali.s major and 
minor, auricularis mag* 
nu.s, .superfirialis colli, 
and supraclavicular.) 

Neck. Shoulder, ante- 
rior surface. Outer 
arm. (Supraclavicular 
circumflex, mu.sculo- 
ciitaneous, or external 
cutaneous.) 


Back of shoulder and 
arm. Outer side of 
arm and forearm to 
wrist. (Supraclavicu- 
lar v'ircumflcx.uiiisculo- 
cutaneous, or external 
cutaneous, internal cu 
laneoiLs, radial. ) 


Outer side and front of 
forearm. Back of 
hand, radial distribu- 
tion. (Chiefly mus- 
culoculanenus, or ex- 
ternal cntuncous, inter- 
nal cutaneous.) 


Radial distribution in 
baml. Median distri- 
bution in palm, thumb, 
imlex, and one-half 
midi lie finger. (Mu.s- 
culoeutancous. or ex- 
ternal eutaneous, inter- 
nal cutaneous, radial, 
median. ) 


Ulnar area of hand, 
back, and palm. In- 
ner border of forearm. 
(Internal cutaneous, 
ulnar.) 

Chiefly inner side of 
forearm and arm to 
near axilla. (Chiefly 
internal cutaneous and 
nerve of Wrisberg or 
lesser internal enta- 
neons.) 
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Localization of the Functions of the Segments or the Spinal Couj). { Concluded .) 


SEGMENT. 

Second ^ 
Dorsal. ' 

MUSCLES. 

[ 

REFLEX. 

SENSATION. 

Inner side of arm near 
and in axilla. (Inter- 
costohumeral. ) 

Second 
to : 

twelfth 
Dorsal. 

i 

Muscles of hack and ab- 
domen. 

Erectores spin.T. 

Ilpigastric (fourth to 
seventh dorsal). Tick- 
ling mammary region 
causes retraction of the 
epigastrium. 

Alfdominal (seventh to 
eleventh <lorsal). 
Stn»kiiig side of ab- 
domen causes retrac- 
tion of he1h\ 

Skin of chest and abdo- 
men in hands running 
around and downward, 
corresponding to spinal 
nervc.s upper gluteal 
region. ( 1 ntercostals 

and dorsal posterior 
nerves. ) 

h'irst 

Jjinthar. ' 

Ilio-psons. 

1 Rectus. 

1 Sartorius. 

1 

Cremasteric ( first to 
third hunhar). Strok- 
ing inner side of thigh 
causes retraction of 
testicle. 

Skin over groin and 
front of scrotum. 
hypogastric, ilioiiigm 
nal. ) 

Second j 
l.iiMi)»ar. 1 

f IHo-psoas. 

Sartorius. 

1 Qua<lricei)S fcmoris. 


Outer side of thigh, 
((.ienitocrural, exter- 
nal cutaneous.) 

Third ' 
l.uinhar. ' 

1 

r (Ju;.ulriceps fcmoris. 

1 Anterior part of liiceps. 

1 iuwanl rotators of lluKh. 

1 Abductors of thi^b. 

Patellar (third to fourth 
hunhar). Striking pa- 
tellar teiultm causes 
extension of leg. 

Fnnil of thigh. (Middle 
cutaneous, internal cu- 
tatieous, long- saiiho- 
uous, obturator.) 

Fourth 1 
1 .iimhar. | 

i 

Abductors of tbi^^di. 
Adductors of thigh. 
Idexors of knee. 

Tibialis auticus. 

JVtoucus Inugus. 

Ctluteal (fourth to fifth 
luml>ar). Stroking 
buttock causes dim- 
pling in fold of Init- 
tock. 

Inner side of thigh, leg, 
and foot. (Internal 
culancous, long saphe- 
nous, obturator.) 

Fifth 

Lmnhar. 

Outward rotators of 
thigh. 

I'lcxors of knee. 

I’Mexors of ankle. 

J’eroiiei. 

Kxteus(.>rs of toes. 

Aehilles icudon (fifth 
lunihar to first sacral). 
O vere X le n sion causes 

rapid Ilexion of ankle, 
called aiikle-clomi.s. 

Rack and outer side of 
leg; dorsum of foot. 
(External popliteal, ex- 
ternal sai)henous, mns- 
culociitaneous, plan- 

tar.) 

First 

and 

second 

Sacral. 

Idcxors of ankle. 
Extensors of ;mkle. 

1 Long flexor of toes. 

' Intrinsic foot-muscles. 

L 

Plantar (fifth lumbar to 
second sacral). Tick- 
ling sole of foot causes 
flexion of toes and re- 
traction of leg. 

Rack and outer side of 
leg. sole, ilorsum of 
foot. (Same as fifth 
lumbar.) 

Third, 

fourth, 

and 

fifth 

Sacral. 

ClUitcus maxiiiuts. 

Perineal. 

Muscles of bladder, rec- 
tum, and external geni- 
tals. 

I. 

Vesical centers. 

Anal centers. 

Rack of thighs, anus, 
perineum, ex tern.'vl 
genital.s. (Small sci- 
atic, pudic, inferior 
hemorrhoidal, inferior 
pudic.) 

Fifth 

Sacral 

and 

Coccyg- 

eal 

Coccygeus muscle. 


Skin about the anus and 
coccyx. (Coccygeal.) 
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possible. A postanal dimple should 
only be removed if it causes trouble. 
.Some anosacral cysts can be removed 
through the rectal wall, but others 
require a preliminary osteoplastic re- 
section of a portion of the sacrum. 

CONGENITAL DEFORMITIES 
' OF THE SPINE. 

MYELOCELE OR RACHISCHL 
SIS. — Myelocele is the result of de- 
ficient formation of the vertebral 
arches. The medullary plates fail to 
coalesce and the cord is rudimentary, 
'riie central canal not havinf:>- formed, 
the endothelium Avhich should line it 
is exposed. (.)nly a part of the cord 
may be involved — j)artial rachischisis. 
These subjects are either stillborn or 
die a few days after birth. 

SPINA BIFIDA.~-Spina bifida is a 
conj^enital malformatit.ni of the spine 
analojT^ous to and often associated 
with harelip, cleft palate, and bifid 
uvula, which is due to defective de- 
velopment of the ovum. A vertebra 
develoi>s from four primary centers: 
tw^o for the body, wdiich made their 
appearance at the eighth w'cek, and 
one for each lamina, appearing at 
the sixth w^eek. If the lamina* fail to 
unite in the median line, the cord 
and its membranes may protrude, 
forming a tumor on the back. V'ery 
rarely there is failure of union of the 
two halves of the body of a vertebra, 
an interior spina bifida resulting. 

The gap caused by the failure of 
the lamiiue to unite may be small and 
confined to one vertebra, or may in- 
volve almost the entire width of the 
laminae and extend the entire length 
of the spinal column. 

Now and then there is a defect in 
one or more vertebrae without pro- 
trusion of the membranes or cord, 


— spma bifida occulta, — ^with no tumor 
to be seen. The existence of this 
condition should be suspected in per- 
sons with congenital disturbances of 
function of the lower lirnibs, espe- 
cially with imperfect sphincter con- 
trol. Jf there is a hairy patch on the 
spine, the probabilities of a spina 
bifida occnlla are much increased. 

In the ordinary spina bifida the 
contents of the s]>inal canal form a 
tumor in the median line of the hack 
which may vary in size from a hardly 
ajipreciablt* button to a mass as large 
as a foot-ball. At times there is a 
constricted base and pedicle; or, the 
tumor may lie fiat on tlic hack. This 
tumor may he covered with tough, 
thick skin ; but usually from internal 
pressure it is changed to a thin, 
translucent envelope through which 
the contents of the sac are visible. 
The fluid filling the sac is the same in 
character as the cerebr()sj>inal fluid. 
Often spina bifida is associated wfith 
hydnK'epluilus ; upon tiressiire on the 
tumor a sense t)f fullness may be 
coinmiinicated to the fingers held 
against the anterior fontanelle. 'Fhe 
child’s head may also swell when it 
is laid dow^n and the s]nual lum<vr 
grow' larger when the child is i)laced 
upright. 

There are three recognized classes 
of spina Ijifida. If the cord mem- 
brane.s alone protrude, the tumor is 
called a mcnimjocclc. Should both 
the membranes and the cord, with 
its appertaining nerves, protrude, we 
have a meningomyelocele. Should the 
central canal of the cord become di.s- 
tended with fluid and push before 
it both membranes and cord, we have 
a syringomyelocele, or a condition 
known as syringomyelia. 

It is by no. means easy to recognize 
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the kind of tumor present except in 
the rare cases where the sac is so 
thin that the outlines of the nerves 
can be made out. Failure to see 
these, how'cver, by no means proves 
that they are absent; but if there is 
marked involvement of the sphinc- 
ters, with paralysis and atrophy of 
the lower extremities, it is almost 
certain that the case is a iiieningo- 
inyelocele. 

Prognosis. — This varies. At times 
the tumor is small and the general 
condition good; at others there is a 
large defect, the tumcjr is enormous, 
the lower extremities are paralyzed, 
there is little or no sphincter control, 
and frecjucnlly intelligence is almcusl 
lacking. Some of these very bad 
cases fortunately die soon after birth. 

Treatment. — If the tumor is small 
and covered by strong skin, it may 
in titne diminish in size, and nothing 
be required but protection from trau- 
matism by a shield of metal or cel- 
luloid. Jf the skin is thin, painting it 
frequently with tannin collodion 
.serves to thicken and toughen it. 

In case the child docs not improve 
in the control of its muscles, or if 
llie skin covering the sac grows so 
thin as to threaten rupture, operative- 
interference should he tried. This 
may consist either in aspirating the 
fluid and injecting something to cause 
contraction of the sac or in excising 
the sac and closing the gap as well as 
possible. 

In 1848 Brainard, of Chicago, re- 
ported a series of cases in which he 
had successfully injected a watery 
solution of^ iodine and potassium 
iodide. Later on Morton advocated 
the use of an injection less apt than 
either water or alcohol to permeate 
the cerebrospinal fluid and cause con- 


vulsions, viz.., iodine, gr. x (0.65 
Gm.) ; potassium iodide, gr. xxx (2 
(im.) ; and glycerin, f,^j (30 c.c.). 
With an hypodermic needle passed 
ilinjugh the healthy skin into the sac 
a half-dram (2 c.c.) or so of fluid is 
drawn off and an equal amount of the 
ioclogiycerin fluid injected. Pressure 
is applied during the operation to 
prevent, if possible, the fluid from 
entering the spinal canal. The punc- 
ture i.s then covered with collodion 
and cotton and gentle pressure made 
on the sac. In a few days, if all 
symptoms of irritation have subsided, 
the injection may be repeated. Bet- 
ter rc.sults have apj)arently attended 
the injection f»f Morton^s fluid thaiii 
any other method of treatment. On 
the other hand, in consequence of 
greater familiarity with radical oper- 
ation and knowledge of how to avoid 
suppuration the recent .statistics of 
excision show great improvement, 
and there is no question that in many 
cases this i.s the procedure to he pre- 
ferred and in some the only possible 
one. 

Technique of Excision of the Sac. 

— The child is placed with the head 
lowxT than the tumor to avoid the too 
sudden escaj>c of cerebrospinal fluid. 
Incisions are made to include the 
skin covering the sac. If the latter 
have a small pedicle it may be ligated. 
If the sac have a wide base it should 
be opened and removed, enmigh of it 
being left to ctwer the opening with- 
out tension. If nerve-fibers on the 
inside of the sac can be separated 
from the sac with ease they should 
be so separated and returned to the 
spinal canal. If, however, they are 
too intimately adherent, no effort 
should be made to save them. After 
closing the membranes efforts shoukl 
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but little opportunity for operative 
work. Where there is cnmpletc sec- 
tion of the cord the proRnosis is ab- 
solutely unfavorable; partial cord in- 
juries offer certain chances without 
operation. Lewandowsky (Berlin, 
klin. Woch., vol. li, p. 1929, 1914). 

In traumatic cases, removal of de- 
pressed bone or metal will do noth- 
ing to restore the portion of cord 
destroyed. Operation should there- 
fore not be undertaken until there is 
evidence that the lesion is incom- 
plete, hut when such evidence exists, 
it should not be delayed. Operations 
to repair an injured cord, either by 
suture or grafting, arc inadvisable. 
Wide exposure is essential. With ex- 
tradural lesion and an apparently 
normal dura and cord, if there is no 
septic extradural focus, it i.s better to 
examine the cord. In operating for 
root pains, a sunicieiit number of roots 
must be divided. A. J. Walton (Lan- 
cet, I'cl). 15. 1919). 

If a portion of the blade has been 
broken off and left imbedded in the 
tissues, it sIkhiUI l)e searched for and 
removed, provided it is causing: irrita- 
tion and can be removed with safety. 

Meningomyelorrhaphy. — 'J'lic ef- 
fects of complete transverse destruc- 
tion of the spinal cord by a projectile 
or edherwise may be mitigated by ex- 
posing the cord, removing the injured 
tissues by a transverse section i)f 
both segments and joining the latter 
by mean.s of sutures passed through 
both cord and memhraties. In a case 
reported by Stewart and Harte in 
which of an inch of cord was re- 
sected, life was saved and the cord 
recovered partly its functions. In a 
series of 43 cases, collected by 
Haynes, this operation reduced the 
mortality from 69>4 to A2yi per cent. 

SPRAIN AND DISLOCATION. 
— ^The vertebral column may be 
sprained like any other joint. If se- 


vere, a tearing off of small btmdks erf 
muscle may accompany the injury. 
Much more seriously is to be consid- 
ered the injury that may simultane- 
ously be inflicted upon the spinal 
contents. 

Symptoms. — These depend upon 
tlie damage done. There may be an 
external hematoma, whicli may not 
show itself for several days. If there 
has been a spinal Iieniorrhage it may 
either be in connection with the mem- 
branes, either extradural or .subdural, 
(hematorrliachis) or in the sulrstance 
of the cord itself ( licmat«>myelia). 

If the hemorrhage is extradural it 
is less apt to cause paraplegia. Hem- 
orrhage of either variety may be so 
extensive as to pass from one end of 
the cord to the other. 

If the paraplegia does not come on 
for some hours and the line of anes- 
thesia mounts higher rapidly, it is 
very probable that hemorrhage is the 
cause, llrovvning has suggested tlie 
use (»f an aspirator needle in the 
diagnosis. 

H ematomyelia may constitute cither 
a “destroying^* or a ^‘compressing** 
lesioai. If the former, tliere will, of 
course, l)e permanent paralysis. If 
the latter, there will he paralysis and 
anesthesia, more or less complete, be- 
low the level of the injury, with re- 
tention of urine and feces, and prob- 
ably priapism, which sub.side^as the 
blood is absorbed. 

If a diagnosis of hematorrhaehis 
can be made out and no improvement 
occurs after a sufficient length of time 
has been given for the blood-clot to 
be absorbed, it would be good surgery 
to opea the spine for the purpose 
of removing the compressing clot 
Iodide of potassium internally h sup- 
posed to favor its absorption. 
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.Certain symptoms so often follow 
railway injuries that the term rail- 
utay spine has been used in describ- 
ing them, and some have concluded 
that the prompt recovery that at times 
follows the awarding of damages by 
a jury is proof that the patient was 
feigning disease ; but the same symp- 
toms in many instances are found 
when no one is held responsil)le for 
the injury and the question of dam- 
ages does not come into consideratiem. 

In some of the cases in which death 
has followed tlie shock, an autopsy 
has failed to reveal any gross lesions 
of the brain or cord. In other cases 
hcnu>rrhage is found, and in others 
still there is a traumatic neuritis. 

Some of these cases are incapable 
of muscular exertion, and even have 
little control id the bladder, hut when 
suspended and lilted with a snug 
plastcr-of-Paris corset can do a fair 
atm Hint of wf>rk, Many require sup- 
port for the spine for years, though 
eventually able to dispense with it. 

As with other .sprains, the mistake 
is often made of regarding slight 
cases as of trivial imf)orlance. Jf re- 
covery df>cs not promptly take place 
in mild cases, the spine should be 
protected by support until all pain 
has ceased, or the patient may be left 
with a weak back for the balance of 
his life. The plaster-of-Paris jacket 
i.s the most effective apparatus. Any- 
thing which will immobilize the 
parts, and allow^ the trunk to move 
as a solid mass, will answer the 
purpose. 

DISLOCATION OF A VERTEBRA 

is infrequent and usually is accom- 
panied by fracture, more or less ex- 
tensive, It is most often cervical, 
next lumbar, and very seldom dorsal. 

The diagnosis is based on sudden 


INJURIES OF (SAYRE). ^ 295 

disability after trauma, with some de- 
parture from the ordinary shape of 
the spine. The surgeon’s manipula- 
tions must be very guarded, as it is 
quite possible to injure the already 
compressed cord so severely that per- 
manent paralysis will ensue. If pos- 
sible, an X-ray apparatus should be 
used for an exact diagnosis, which is 
perfectly easy in the cervical and 
fairly so in the lumbar regions, while 
skiagraphs of the thorax are unsatis- 
factory, except in children or very 
thin adults. Large experience in the 
interpretation of normal skiagraphs 
is necessary to comprehend properly 
a pathological one. 

Treatment. — KlTorts should be 
made by manipulation to replace the 
dislocated vertebnx, and experience 
alone can guide the surgeon as to just 
how these manipulations should be 
made. In case pressure tijxm the cord 
is urgent enough to demand it, the 
vertebra should he exposed, by in- 
cision and the rongeur, to effect re- 
duction. Jf operative interference he- 
C(»mes necessary, it should not be de- 
layed, in order to minimize tlje dura- 
tion of cord compression, and al.so to 
formulate a definite ])n\gnosis. If no 
damage has been done to the cord, if 
the patient be free fn»ni pain, and the 
deformity slight, it w'ill be unwi.se to 
endeavor to replace the vertebrae, as 
not infrequently they become anky- 
losed in their new position, with com- 
ff)rt to the patient and .safety to life, 
wdiilc efforts to restore them to their 
original situation may result disas- 
trously. 

Bed-sores. — These are among the 
most di.stressing results that follow 
damage of the cord. They differ 
from ordinary bed-sores, due to pres- 
sure by bony prominences. They 



296 SPINE, DISEASES AND 

may form inside of twenty-four hours, 
and usually first make their appear- 
ance as erythematous patches. These 
then turn into hlehs, which burn, 
leaving a raw sore, which sloughs 
very deeply, perhaps down to tlie 
bone. If one side only of the cord 
has been injured the bed-sores will 
form on the oi)posite side. 

Treatment, — This cemsists in the 
removal of all pressure, keeping the 
skin absolutely clean, washing the 
surface with alcohol and alum several 
times a day, and, after being thor- 
oughly dried, dusting it with lycopo- 
dium, talcum, or boric acid powder. 

Retention of urine is another con- 
stant accompaniment of cord-lesions, 
from paralysis of the bladder. This 
is accompanied by incontinence of 
urine, and the patient lies in a po<d 
of decomposing urine unless constant 
care is exercised to keep him dry. 

Part of the urine being retained, 
it become. s decomposed and soon 
sets up disturbances in the kidney. 
If great care is not exercised to keep 
all catheters scrupulously clean, this 
is sure to follow from urine infection. 
SACROILIAC DISEASE. — The 

diagnosis of this is ba.scd chieHy u|Km 
the position of the patient, who bends 
to the opposite side in order to relieve 
the affected joint, the weigdit being 
largely borne on the opposite leg. 
Difficulty ill bending or twisting the 
body is frequently experienced, and 
pain extends down the thigh, in the 
course of the great sciatic nerve. 
Tareful local examinations will show 
tenderness on pressure over the sa- 
croiliac joint, and if the two ilia are 
pressed together, so as to crowd them 
against the sacrum, pain will be pro- 
duced. The same pain may be pro- 
duced by crowding the head of the 
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femur into the acetabuliimi as pres- 
sure will thus be tranfsferred to the 
hip-joint, but hip-joint disease can be 
excluded by the production of pain 
when the iliac crests are crowded 
together. 

Fever is u.sually but slight: per- 
haps half a degree. The disease is 
likely to he mistaken for lumbago and 
sciatica, but the position as described 
above is typical. 

In addition to intlammatiori, tuber- 
culous or other, of the sacroiliac joint, 
this joint, and also the sacrolumbar 
joint, is subject to s])raiiis which give 
rise to the same deformity as chronic 
inHamniation, but which often arise 
suddenly and without fever. A skia- 
graph may s1k>vv a change in the rela- 
tions of the sacrum, ilium, and last 
lumbar vertebra, but to get a clear 
idea of the condition a stereoscopic 
skiagraph is essential. 

In some cases the slipped bone can 
be replaced by manipulation withuiu 
an anesthetic; in. others, anesthesia is 
essential, and a firm girdle around the 
pelvis is then required to retain this 
])osition. Adhesive plaster j>asscd 
around the pelvis below the iliac crest 
is best, but as it irritates the .skin if 
worn a long time, recourse must gen- 
erally be had to a webbing belt with 
perineal straps. A large pad over the 
sacrum is usually rcijuired in addi- 
tion. 

Treatment. — In tuberculosis, if the 
pain is extremely acute, the patient 
may be put to bed, with traction ap- 
plied in the long axis of the thigh, and 
also at right angles to it, in order to 
relieve joint pressure. If the pain 
does notr rapidly .subside, the actual 
cautery should be applied, burning 
very deeply along the line of the joint. 
The weight of the patient in walking 
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shDuW l>€ borne on the sound leg, and 
an elevation of from four to six 
inches should be applied to this shoe, 
in order that the foot cd the affected 
side may swing clear of the ground. 
The shoo of the affected side may 
have half a pound of lead, or more, 
according to the comfort of the pa- 
tient, fastened to the sole, 1(3 j)roducc 
traction on this jtjint. 

// suppuration tnkcs place, remove 
all tuberculous foci, ])eing careful 
that no pockets remain inside of the 
pelvis to cause infection. I'he older 
writers assumed that sui)puration in 
sacroiliac disease was necessarily 
fatal, but modern results prove this 
erronci uis. 

At times it is extremely ditfieult to 
differentiate between saerniliac and 
sacrolumbar tuberculosis. In the lat- 
ter the plaster-of-Paris jacket gives 
prom|)t relief, and in sacroiliac disease 
it is general use if continued down 
the leg to the ankle as a spica. 

DISORDERS OF THE COCCYX. 
— 'I'lie coccyx rarely suffers from dis- 
ease, exce]»t as the result of a trau- 
matism, when it .may undergo necro- 
sis and re<|uire removal, 

Coccygodynia, so called, at times 
deinands the removal of the coccyx, 
performed through a longitudinal iu- 
cisi(jn over it. lUit the great major- 
ity of cases suffer because of some 
other disturbance, — either hemor- 
roids, a misplaced uterus, or an ex- 
hausted nervous system, — and such 
cases must be very carefully excluded 
before the diagnosis of C(3ccygodynia 
is made; otherwise, although the hone 
be removed, the pain will continue. 

LAMINECTOMY.— Access to the 
spinal canal for the purpose of reliev- 
ing pressure or for any other pur- 
pose is almost alway^s obtained by 
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removal of the laminaj of the vertebrae. 
The entire back should be prepared 
for operation with great care. Jf pos- 
si!)le, the operating table should be 
provided with a hot- water plate or 
other moans of kecj3ing the patient 
w^arm to lessen the shock, which is 
often severe, and means siioiild be at 
hand for subcntane(»us injection of 
.<alt solution in addition to the or- 
dinary stimulant.s. A large number of 
hemostatic forceps wn'll be recpiircd. 

In many cases the primary spinal 
condition has interfered more or less 
with the function (3f respiratu3n, and. 
as the patient is of necessity placed 
prune (»r serniprone, the anesthetist 
must pay more than usual attention 
to the condition of tlu* patient. 

Many surgeons advise making a 
single median incision, long enough 
tc» include live or six \erlebr;e. The 
muscles are then retracted to such an 
extent as to uncover tlie laniiiue on 
c'lic side. A short cutting knife should 
be used t(3 free the muscles from the 
bone, for, if a dull instrument is used, 
the tissue is apt to be so badly lacer- 
f'lted that necrosis follows. 

Uemorrhoye i.s apt to be very pro- 
fuse at this stage. The operator 
should, however, proceed raj3idly to 
complete the iiicisi(^n and stoj) the 
bleeding by pressure of compresses 
wrung out in water as hot as can be 
borne by the hand. Tlie wound 
should be tightly packed while the 
laniiiicX* on the other side of the 
spine arc being exposed. The second 
wound is then packed and the bleed- 
ing checked in the first. Hydrogen 
dioxide at this stage is of use as an 
hemostatic. The interspinous liga- 
ment is cut through. In the dorsal 
region the incision must be tnade in 
a slanting direction, owing to the 
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overlapping of the upper over the 
lower vertebrae. With a rongeur or 
rib-cutter the laminae are then cut 
through and removed. 

Some surgeons prefer making an 
osteoplastic resection, using an H 
or U incision. Some of them use 
Mey's saw or a chisel to <livide the 
lamina\ Care must be had to make 
the cut through the laniiriic at a sharp 
angle, otherwise it will not enter the 
•spinal canal. "I'bc iiitcrspinous liga- 
ment of the vertehne at the cross-cut 
is now divided, and the flap with the 
spinous processes and arches attached 
reflected ui)vvard and laterally, other- 
wise the spinous pre^cesses will meet 
and prevent lifting the flap. 

A layer of adipose tissue is now 
met with ; this should he divided in 
the median line and pushed aside, 
when the dura will be brought into 
view, lilccding 'can be controlled by 
pressure, hot water, and hydrogen 
dioxide. The cord should pulsate. 
If it does not, the absence of pulsa- 
tion may point to adhesions, swelling 
of the cord, or pressure hv bone or 
fluid. Jf relief from bone-pressure 
is being st)Ught, it often is not enough 
to remc»ve the lamiiiic, as the pres- 
sure may be caused by encroachment 
on the anterior surface of the spinal 
canal. To reach this the spinal cord 
may be drawn to one side by an 
aneurism needle or other blunt h<x>k, 
the c.xtremities of the patient's trunk 
being meanwhile supported on sand- 
bags, making the spine concave pos- 
teriorly, so a.s to relax tension on the 
cord. Should it be necessary to 
divide any nerve-roots in order to 
move the cord far enough to one side, 
these nerves should later be sutured. 

If the dura is distended with blood, 
its color will be purplish; yellow, if 


pus be present. A iuiho** can lisuaily 
be recognized by touch. 

If the trouble has not been satis- 
factorily remedied, the dura should 
now be opened. If a tumor be pres- 
ent, it should be removed if possible, 
but it may infiltrate the cord so as 
to he imxperablc. Blood-clots, frag- 
ments of bone, etc., should, of course, 
be removed when the cord is lacer- 
ated. hTTorts to suture the cord have 
so far been disappointing. The dura 
should be closed with fine sutures un- 
les.s f<»r some reason pressure on the 
cord is not desired. The skin incision 
may' or may not be drained, the de- 
pendent position of the cut favoring 
the escape of fluid. If a drainage-tube 
is emphwed, it should be removed iti 
twenty- four liours. A plastcr-of-Paris 
bandage outside all tlie dressings is 
advisable in almost all cases — cer- 
tainly ill those for r(»tt's disease and 
in fracture. 

New York. 

SPINE, DISLOCATION OF. 

See DiSi.of \Tio\s. 

SPIRILLOSIS. See Rei,ai s[ng 

Kk. 

SPIRIT OF MINDERERUS. 

.See Ammoniitm. 

SPLANCHNOPTOSIS. Sec In! 

TKSTl NES : \'lS( E uorrosis. 

SPLEEN, DISEASES OF.— 
FUNCTIONS OF THE SPLEEN.— 

To establish the diseases of an organ 
on a satisfactory clinical basis its 
functions should be known. Unfor- 
tunately such is not the case with the 
spleen. Many functions have been- 
altributed to it, but none can be said 
to have been clearly established. 

At the present writing the following 
deductions seem warranted:— 
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L Tfei! sple^ is a contractile organ, the 
rhythmic systolic and diastolic movements 
of which are prolonged, the cycle lasting 
about one minute. This process is prob- 
ably concerned with digestion since the 
organ begins to enlarge when this func- 
tion begins and continues to do so five 
hours, when it gradually recedes, resum- 
ing its normal size in about seven hf»urs. 

[My own view in this connection is that 
in keeping with the experimental studies 
of Herzen, Lepine, Gachet, and Paclum, 
the spleen produces an internal secretion 
which converts the X)ancreiitic trypsinogen 
into trypsin. The latter taking part in 
digestion and the defensive reactions of 
the body, we have an cxi>liiiiation of the 
next function attributed to the organ, S.] 

2. It participates, through its internal 
secretion, in the defensive functions of the 
hndy against certain infections: anthrax 
t]Iar<lach\ Trypattosouta bmcci (Hradford 
and IMuinnitT), sypliili'., etc., in com> 
inon with other lymphatic glands. This 
function, how'cvcr, is but an auxiliary one, 
judging from tlic comparatively harmless 
effects of splenectomy, and the fact that, 
after this op<?ralion. the gctural lymphatic 
glands take up its functions while new 
hern. jljmipli -glands are being developed. 

The functions of the spleen are to 
remove bacteria and certain toxic 
agents from the blood, to conserve 
the food values of the broken-down 
bU*od-corpuscles, and to send their 
remnants to the liver for utilization. 
I’lie gland ha.s no imp<irtant internal 
secretion and is not essential to life. 
It is not an obsolete organ, however, 
as often suggested. W. J. Mayo 
(Jour. Amer. Med. Assoc., March 4, 
1916'). 

[The prevailing impression that removal 
of spleen is comparatively harmle.ss i.s 
based on the fact that splenectomy is 
performed in diseases in which the organ 
has undergone sufficient change to render 
it virtually functioulcss and after the gen- 
eral lymphatic system has assumed its 
functions. When, however, the operation 
J.S performed where the organ is normal, 
as, for instance, after rupture, marked 
constitutional disturbances may be en- 
countered. Among these may be men- 


tioned: Extreme anemia, emaciation, daily 
rise of temperature and increased fre- 
quency of pulse, attacks of fainting, head- 
ache, <lr(>wsincss, great thirst, severe grip- 
ing pains in the abdomen and pain.s in 
the arms and legs; marked enlargement 
of the lymphatic glainls, wdiieh may be 
permanent: great diminution of the red 
bItXKl-corpuscles, and considerable leuco- 
cytosis. S.] 

3. It serves t«) break down w'orn-out red 
corpuscles by nieaiLs of a ferment and to 
prepare the constituents and contents of 
these cells (globulin, hemoglobin, etc.) 
for physiological ]»rfjces.>es elsewhere, the 
pancreas, liver, blood, etc., including the 
elaboratioti of bile, heinoglol)in, new cor- 
puscles. etc. This prnl)ably applies also 
to worn-(»ut leuct)cytes and particularly 
pbagt»cytes. 

There can l)e no question that in 
the spleen a large number of cells 
undergo their final disintegration 
after the action of hemolytic poisons, 
and that the hctiioglobin there lil>er- 
ate<l passes by the portal system di- 
rectly to the liver. When the spleen 
is removed, this disintegration occurs 
in other organs, notably, in the 
lymph-nodes and bone-marrow, and 
the hemoglobin from these organs 
passes not into the portal but into 
the general circiilatioTi, from which it 
reaches the liver more gradually and 
in a more dilute form. Austin and 
Pepper (Jour. Exper. Med., Dec., 
1915). 

Its functions are probably more im- 
portant in childhood than after middle 
life, when it begins to atrophy as do the 
thymus, tonsils, etc., until old age, when 
it is reduced in normal subjects to a small, 
shrivelled, though vascular, remnant. 

ANOMALIES. — The spleen may 
vary in size irresj^getive of an} dis- 
ease. Small spleens have been met 
which weighed less than one ounce, 
and congenital absence of the spleen 
has, though rarely, been noted. Large 
spleens are, as a rule, met in in- 
fants, but often in conjunction with 
some teratological defect. Accessory 
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spleens, spleniculi, are common, espe- 
cially in the peritoneal folds about the 
hilum, but they may; be widely scat- 
tered in the alxiomcn. 

Malformations of the spleen are 
coiTunon. Its lower edj?c is often the 
seat of deep indentations. It may be 
rounded or elongated. Its anterior 
margin may present several notches, 
or a single deep one almost dividing 
the spleen into two parts. The notch 
may be near the lower end or even 
on the posterior border. Long proc- 
esses may be given f»fT from the main 
body. Occasionally the spleen is rep- 
resented by a number ol small masses 
scattered about the peritemeum or 
clustered into masses like bunches of 
grapes. 'J'hey may become imbedded 
in the sj>leen itself. They are sup- 
posed to be more common in early 
life. 

Malposition of the spleen is occa- 
sionally observed, the organ being 
located in other parts of the abdom- 
inal cavity, even on the right side, 
the liver being tlien transposed to the 
left side. 

MOVABLE OR WANDERING 
SPLEEN. — This condition, also 
termed floating spleen, dislocated 
spleen, and splenoptosis, is uncom- 
monly met with, and, in most in- 
stances, in women. It may be due to 
relaxation and elongation the sus- 
])ens(>ry ligament which connects it 
with the diaphragm because of in- 
creased weight with or without en- 
largement of the organ itself, or to 
traction upon it by neighboring 
organs, the stomach, kidney, colon, 
pregnant uterus, etc. The condition 
may occur in conjunction with gen- 
eral enteroptosis and. though rarely, 
as a result of traumatisms. Malaria, 
syphilis, and other diseases which 


cause splenic enlargement may occur 
as etiological factors. 

Symptoms. — These, as a rule, are 
slight and variable, as the organ may 
migrate into any, part of the abdomen 
and be extremely mobile, especially in 
women who have borne several chil- 
dren. Often the symptoms c<^nsist of 
a dragging sensation on one side of 
the abdomen, with backache, recur- 
rent headaches, digestive disorders, 
lassitude, and insomnia. Direct in- 
terference with neighboring organs 
through pressure may cause jaundice, 
ascites, intestinal obslruction; renal, 
uterine, and cystic dis(.>rclers. 

Torsion or twisting of the pedicle 
may bring on alarming phenomena 
quite suddenly if the torsion is com- 
plete. These may include sudden 
enlargement of the organ and severe 
local pain, marked tiallor. with ane- 
mia, fever, uncontrollable vomiting, 
marked shock, and coIlaj>se. AVhen 
the torsion is incomplete the symp- 
toms are less acute. In some cases 
the torsion may lead to rupture of the 
supporting ligaments. 'riie peri- 
s]>lcnic tissues may become inflamed 
and cause considerable local pain. 

I'lic writer studied the records of 
79 cases of torsion of a wandering 
spleen to which he adds 1 of his own, 
all in women. Me knows of only 3 
cases in men. In 13 cases the spleen 
was removed during a pregnancy or 
after delivery, and all the women re- 
covered l)ut 1, who died on the. sixth 
day. 

On the other hand, 4 of the 13 
women died who required splenec- 
tomy for rupture or other injury of 
the .spleen, during a pregnancy. The 
greatest damage from a wandering 
spleen occurs when it is in direct con- 
tact with the genital organs and ad- 
hesions develop or it pushes them 
out of place. Montuoro (Zeitchr. f. 
t^eburts. u. Gynakol, Aug. 23, 1913). 
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Diagnosis. — This, as a rule, is not 
difficult provided it is borne in mind 
that the organ may be found in any 
part of the abdomen, and that it some- 
times becomes adherent to another 
organ. The mis])laccd spleen is usu- 
ally close to the surface and its out- 
line, with its sharp, indented edge and 
])ulsating artery at the hilus, can usu- 
ally be discerned, by palpation. I'his, 
(•(nipled with the absence of dullness 
where the c^rgan should normally be, 
and the pc^ssibility of causing the 
displaced organ to glide back to this 
normal position, added to the general 
S3m]>toms, ustially establishes the 
diagiuisis. 

C’a.se of ili^located .spleen in a pirl 
<•{ 17 wlic) entcrcMl tile hospital with 
severe pain in the ri^lit lovi’er alido- 
nu '11 and h»eal synipti'm.^ sngKCsliiij^ 
an appctidieiilar ah>oe'^s wdtli malting 
and adlie''i<>n‘> of the <*nu,'ntnin and 
howel. ( 'onj'titntional symptoms de- 
vel(»piaj4:. the al)donHMi wa.s opened 
and a Ini^w, enH()rf;<'d, l)lee<ling spleen 
was found. U was replaced in the 
normal situatiim. The e<inser\ ative 
method in this ea^^e apfiears to have 
liceii right, for after thirteen months 
the tirgan had slirnnk to half its 
original dimensions, w'as fixed, and 
situatetl midway between its normal 
position and the innhilicus. Illack- 
hurn (Austral. Med. Gazette, Dec., 
1<X)7). 

The conditions for which it may be 
mistaken are hydronephrosis, mov- 
able kidney and abdominal tumors, 
parlictilarh^ when the.se arc sessile. 
In some cases, cysto.scopic examina- 
tion is required. Extra-uterine preg- 
nancy, ovarian and uterine tumors, 
and fecal accumulation may also he 
simulated. 

Treatment — In mild cases, treat- 
ment of the causative! disease, if any, 
and the use of suitable bandage after 


replacement of the organ will often 
suffice. In severe cases, operative 
measures are indicated. Splenectomy 
is to be preferred to splenopexy. The 
former operation causes slight if any 
changes in the normal blood-picture, 
according t() lAnvler, and the mortal- 
ity is low. Leukemia and marked 
disease of the organ j^reclude opera- 
tive intcrvcnli(^n. 

Serie.s of 9 cases in which a dis- 
placed spleen was removed on ac- 
count of severe sympiom.s. In <ine 
of these, the patient, a woman aged 
42 years. sufTered from an enlarged 
spleen with a twisted pedicle. The 
organ op removal weighed 12(X) 
grams. In another case, the spleen 
occupied the entire abdomen. It 
w'eighed on removal 2nfXl grams. 
The patient recovered. A still larger 
spleen wa.s removed from a woman 
aged 30 years, the organ weighing 
22(K) grams. Recovery followed. 
The other patients w^ere also w^omcn, 
ageil 30. 45, 32, 20, and 25 years. 
Zhiiinskaja (Roussky Vratch, July 
11. 1915f. 

ACUTE HYPEREMIA or CON- 
GESTIVE ENLARGEMENT OF 
THE SPLEEN. — 'J'his condition is 
also designated as acute splenic tu- 
mor. This term is misleading and 
shoiihl he (lr(d>P^?d. 

"J1ie condition occurs in acute tox- 
emias r)f various kinds, particularly 
lho.se attending typhoid and typhus 
fever, septicemia, pyemia, ulcerative 
endocarditis, glanders, anthrax, abor- 
tion due to sepsis, etc., and less fre- 
quently as a result of intoxication by 
drugs, tile coal-tar derivatives in par- 
ticular. Acute splenic hyperemia may 
also follow traumatisms, or occur as 
a result of temporary pressure by 
adjoining swollen structures, or of 
obstruction by emboli. It attend 
practically any infection, but not to a 
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sufficient degree to be recognized 
clinically. In yellow fever, for exam- 
ple, the spleen is said never to be- 
come enlarged, though probably hy- 
percmic. The enlargement due tci 
acute infections is usually moderate 
and tends to disappear with the cause 
of the toxemia. VV'hile in chronic en- 
largement of the spleen the organ is 
usually hard, in the acute form it re- 
mains soft and flabby. 

SYMPTOMS '—-These depend 
upon a great variety of conditions, 
causal and local, which may include 
displacement, torsion, abscess, rup- 
ture, embolism, pcris])lenitis. etc. En- 
largement of the spleen and pain in 
the splenic region are leading symp- 
toms, but the latter may be absent, 
though tenderness on pressure and a 
sensation of weight are usual. The 
splenic tumor may be accompanied bv 
pulsation of the organ, sometimes sc^ 
marked as to be discernible on in- 
spection. This may occur in both the 
acute and chronic forms, especially 
when blcjod-pressin e is high and there 
is a concomitant valvular disorder. 

TREATMENT.— The causal fac- 
tor naturally demands primary atten- 
tion. The splenic congestion being 
usually attended with high blood- 
pressure, hypodermoclysis or in chil- 
dren proctoclysis may be tried, to re- 
duce the viscidity of the blood by 
increasing its osmotic ptiwer. The 
iodides sometimes prove effective, 
whatever be the cause, in reducing 
splenic enlargement when it persists 
during convalescence. Strapping of 
the splenic region to prevent free 
motion of the organ, dry or wet cup- 
ping over it or applications of cold 
compresses tend to inhibit the hyper- 
emia. Purgation, using saline cathar- 
tics, acts in the same direction. 


ABSCESS OP THE SPLEEN or 
ACUTE SUPPURATIVE SPLEN- 
ITIS. — This condition may occur as a 
result of infection of the spleen by 
neighboring ulcerative processes, em- 
pyema, peritonitis, etc., but as a rule 
it is caused by septic emboli, such as 
those formed in, ulcerative pericar- 
ditis, pulmonary abscess, etc. It may 
occur also as a complication of splenic 
congestion in the course of typhoid, 
malaria] and other infectious fevers. 
It has been attributed to cold, exhaus- 
tion, traumatism, etc., but these fac- 
tors act l)y weakening tlie defensive 
reaction of the tissues. "J'he size of 
the abscess varies from a small aggre- 
gate of pus to an enormous accumu- 
lation sufficient to suggest ascites. 
Those due to emboli, Iiowever, tend 
to he small. 

When an abscess penetrates the 
capsule perisplenitis is developed, but 
the resulting adhesions may wall it 
off; if they fail to do so, however, and 
]>us is evacuated into the abdfuninal 
cavity, fatal peritonitis develops. An 
embolic abscess is usually fatal while 
a non-emholic abscess may, if evacu- 
ated, end in recovery. 

SYMPTOMS. — Pain in the splenic 
region, aggravate<l and extended when 
neighboring structures such as the 
pleura, diaphragm, etc., are involved; 
tenderness over the splenic area and 
the usual symptoms indicating a sup- 
purative process — chills, fever, nau- 
.sea, vomiting, prostration, more or 
less marked leucocytosis — con.stitute 
the picture usually obtained. Enlarge- 
ment of the spleen may usually be de- 
tected, even if the abscess be small; 
if it is Ia»ge fluctuation may somc- 
time.s be elicited, while the onset of 
a non-embolic abscess may be grad- 
ual and the symptoms develop pro- 
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gressively. In embolic abscess, how- 
ever, the onset is sudden. Involve- 
ment of nei^hborinj^ structures is 
common, and {fives rise to dyspnea, 
cou{fh, and expectoration of pus and 
blo<xl, for instance, if the abscess 
open into the pleura and lung; pleu- 
ritic pain if the former alone be in- 
vaded, etc. 'Fhc stomach, intestine, 
diaphragm, perisplenic tissues, and 
pancreas may be inv<dvcd. The X- 
rays are sometimes helpful to locate 
the abscess and exploratory puncture 
is advocated I)y some, hut this is at 
hest a dangerous procedure coving to 
the danger of favoring rupture of the 
abscess. 

'I'he course of the case depends 
ujjon the nature of the causative dis- 
order. If this be an ulcerative endo- 
carditis, a pyemia, etc., and an em- 
bolus 1)0 the diicct cause, the chances 
of recovery arc at hest very remote. 
This ap])lies also to an abscess which 
causes ])leurisy, peritonitis, nephritis, 
etc. Jf it open, however, into the 
stomach or intestinal canal, the pos- 
sibility of recovery is greater, hut 
prompt evacuation tends to insure it. 

Case of primary a!»sccss. The 
symptoms were low fever, headache 
and pain under the seventh rih, radi- 
ating? to the slioiilder. In the course 
of two months increasiiiiy: fever and 
chills compelled intervention and 
rapid recovery followed resection of 
two ribs to permit evacuation of pus 
between the lobes of the lung, after 
evacuation of the pus in the spleen. 
Bclloni and Moschini (Gazz. d. 0.s- 
ped. e. d. Clin., Feb. I, 1910). 

TREATMENT.— The condition of 
the patient and the nature of the dis- 
ease warranting it, the abscess should 
he reached and evacuated. This is 
hest done by laparotomy at the outer 
edge of tJie left rectus muscle. The 


spleen is then sutured to the ab- 
dominal wall in such a way as to pre- 
vent carefully all access of fluids to 
the abdominal cavity. The al)scess is 
then opened and drained. In some 
cases the spleen is found to be ad- 
herent to the wall. In extensive ab- 
.seesses, or such as are ntH amenable 
to this jjrocedurc, splenectomy is in- 
dicated, having given a low mortality 
(G. Ij. Johnston). When operative 
procedures cannot be resorted to, 
strapping of the s])lcnic area to limit 
movement and if possible the iodides 
to favor absorption may prove useful. 

RUPTURE OF THE SPLEEN. 

Although traumatisms may cause 
rupture of the spleen, malarial disease 
of the organ is by far its most fre- 
quent cause. Then come in the order 
of frequency according to Berger’s 
statistics (BX)2) pregnancy (usually 
where the spleen was already dis- 
eased), typhoid fever, leukemia, syph- 
ilis, alcoholic cirrhosis, tuberculosis, 
hemophilia, and capsular varices. To 
these have been added by other ob- 
.servers : typhus, anemia, eclampsia, 
relapsing fever, infarct, abscess, and 
aneurism. Sj)lenomegaly does not al- 
ways exist. It may occur spontane- 
(nisly, but a strain, as in the course of 
an eclamptic paroxysm, causing trac- 
tion on the capsule, through adhe- 
sions formed in the course of a con- 
comitant perisplenitis, may also cause 
it. One or more ruptures may occur. 
The resulting hemorrhage is occa- 
sionally encapsulated by splenic ad- 
hesions, but, as a rule, the blood is 
liberated into the abdominal cavity, 
usually in large quantity. 

SYMPTOMS. — ^Although unusual 
discomfort may precede the rupture, 
the first symptom is severe abdominal 
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pain, soon followed by symptoms of 
severe shock, pallor, faintness, cold- 
ness of the extremities, etc. If the 
hemorrhage be very severe, the pa- 
tient may die within the hour. The 
acute symptcuns may be deferred 3 or 
4 days, but, as a rule, a febrile reaction 
with signs of j)eritonitis occurs, which 
soon ends in death. Muscular rigid- 
ity in the left hypochondriac region 
is an early symptom, J’ercussion 
over the spleen may indicate reduc- 
tion owing to ischemic collapse. The 
accumulating blood-mass in the ab- 
domen may also elicit dullness over 
an increasingly large area, which 
mass, as shown by liallance, docs n(Jt 
shift when the patient is moved. 'I'he 
liistory of the case, moreover, and the 
suddenness of the onset of shock and 
pain, ]>oint clearly to the nature of 
the complication. 

TREATMENT, — I ni mediate lapa- 
rotomy is indicated. "I1ie bleeding 
area should then be .sought, compress- 
ing the pedicle if nece.ssary to check 
the bleeding while this is being done. 
Splenectomy has given the best re- 
sults (66 per cent, recoveries in 1 50 
cases collected! by G. I>, Johnston). 
If, however, the tear is small and the 
organ is in good condition, the open- 
ing may be closed with a catgut 
suture and the suture line covered 
with omentum. Forcipressure by 
suitable forceps may be used to ap- 
proximate torn edges, thus allowing 
them to be pared and sutured. Very 
small tears .sometimes warrant the 
use of the tampon. 

SPLENOMEGALY, OR CHRONIC 
ENLARGED SPLEEN. 

That chronic enlargement of the 
spleen is but a symptom of many dis- 
orders is well shown by the following 


list of causal factors published by 
Osier in 1908: — 

1. In children, disturbances of metab- 
olism and chronic intestinal infections: 
rickets, amyloid disease, and a large, ill- 
detined group of intestinal disorders, par- 
ticularly in the tropics; the pseudoleu- 
keinia infantum. 2. Infections: syphilis, 
malaria, kala-azar, and other forms of 
tropical splenomegaly, Hodgkin’s disease 
and tuberculosis. 3. Primary disorders^ of 
ihc blood-forming organs: leukemia, per- 
niciems anemia. chl(»rosis, hemachrnxna- 
l«>sis; polycythemic splenomegaly, 4. Cir- 
rhosis of the liver: syphilitic, alcohfdic, 
hypertrophic of Hanot. 5. Hereditary and 
family f<^rms si>lenomegaly : (u) with 

congenita! acholuric icterus; (/;) with con- 
stitutional disturbances, dwarling, etc. 6. 
New growths and ixarasites: sarcoma, 
primitive endothelioma of Oaucher, echiii- 
c)cc»ceus, and the schistosoma^ of Japan. 
7. Splenomegaly iu>l correlated with any 
of the alxvvc or with any known cause: 
Isanti’s disease, with its three stages <»f 
(a) simple enlargement, (//) splenomegaly 
with anemia, (r) splenomegaly wdtli ane- 
mia, jaundice and ascites. 

In recent years, however, the tend- 
ency has been to individuali/c several 
.syndromes out of the series, vi/., 
sj)leiiic anemia, which includes Hanti’s 
disease as a terminal stage; Gaucher's 
splenomegaly, tropical febrile spleno- 
megaly (kala-azar), and polycythemic 
splenomegaly. "I'hcse disorders (ex- 
cepting Kala-az.ar, already treated 
in vol. vi, page 174) are reviewed be- 
low. We shall consider, in the pres- 
ent connection, therefore, only splenic 
enlargements which occur in general 
disorders. 

Syphilitic Splenomegaly. — Where, 
as in children, a history of lues is 
difficult to trace, Hutchinson teeth, 
interstitial keratitis, persistent cracks 
at the corriers of the mouth and other 
familiar signs will serve, with a posi- 
tive Wassermann, to establish the 
cause of the enlarged spleen. Al- 
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though, as a rule, the latter is not 
very large, in rare instances it fills 
the entire left side of the abdominal 
cavity. Stunted growth and infantil- 
ism are common in splenomegaly due 
to inherited syphilis. In acquired 
syphilis the splenic enlargement may 
be due to gummata, diffuse cirrhosis, 
or perisplenitis. Profound anemia 
may he present and the picture of 
splenic anemia {(]. 7'.), with its hemor- 
rhages, hepatic cirrh(»sis, etc., predom- 
inate. Syphilitic splenomegaly often 
coinjdicates syphilitic cirrhosis of the 
liver. Lcucopcnia is usual in ac- 
quired syphilis, while in the inherited 
form the proportion of leucocytes is, 
as a rule, iionmil. 

Tuberculous Splenomegaly. — 'Fhe 
spleen may be the scat of ])riniary 
tuberculosis. 'I'his is S(»metimes fol- 
lowed l)y general hyperplasia of the 
lvm]>hatic tissues, being tlien often 
mistaken for a lymphadenonia. 1'he 
course may 1)e acute or chronic. 
'I'll ere is a sensation o])pression and 
more or less ])aiiL or at lea.st tender- 
ness (Ui the left side of the abdomen, 
and in sufficiently advanced cases 
respiratory disturbances, at times 
w’itli cyanosis, fever with afternoon 
exacerbation and asthenia. 

Gastrointestinal disturbances are 
common and sometimes indicate the 
simultaneous presence of tuberculous 
peritonitis. 

The bhHxl-picture is not character- 
istic. While the erythrocytes may 
be reduced in some, in others a dis- 
tinct pol^vcythemia may be present. 
The spleen shows tuberculous nod- 
ules and caseous masses with areas 
of fibrosis. Tuberculous splenomeg- 
aly not uncommonly complicates 
general tuberculosis, especially the 
miliary form. 


In young children the spleen is 
especially active, and all general in- 
fections attack it; all pathologic con- 
ditions of the blood affect it more 
than other organs, and as it is such a 
vascular organ, any insufficiency in 
the circulation is felt most severely 
here. In the case of a much debilita- 
ted boy of 7. observed by the writer, 
an enormous enlargement of the 
spleen was traced by exclusion to 
either tuberculosis or inherited syphi- 
lis. Test treatment being resorted to, 
the .swelling disappeared after the 
second injection of neo-arsphenamin, 
plus X-ray exposures of the spleen. 
Lesne (Medccinc, Aug., 1920). 

Malarial Splenomegaly (Ague 
Cake). — The .spleen becomes acutely 
congested during a malarial parox- 
y.sm. While this enlargement sub- 
sides after each attack, repetition 
entails a disposition to the permanent 
fin-m. At first soft and pulpy, the 
j)arenchymH finally becomes firm 
vvitl) prominent trabeemke. The pig- 
mentation is sufficient in some .speci- 
mens to constitute a true local mela- 
nosis. The intercommunicating lym- 
l)hoid spaces and vessels may become 
obstructed with the.se products of 
broken-dow^n hemogk>]>in, constitut- 
ing veritable thrombi. The spleen 
may then attain immense size and 
even extend down to the ilium. Its 
weight may reach 10 pounds or more. 
Malarial splenomegaly is the most 
prolific cause of rupture of the organ, 
93 of 132 cases being of malarial 
origin, with but 1 traceable to syph- 
ilis and 1 to tuberculosis. The his- 
tory of the case and examination of 
the blood for the plasmodium remove 
diagnostic doubts. 

Thrombotic Splenomegaly. — En- 
largement of the spleen may also be 
caused by thrombosis of the splenic 
vein. This may be due to degen- 


s-to 
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erative processes of the latter or its 
radicles, in the course of chronic de- 
generative diseases, pressure of dis- 
eased neighboring organs, tumors, 
traumatisms, displacement of the 
spleen capable of causing torsion of 
the vein, etc. While at first passive 
congestion and localized hemor- 
rhages may occur, fibrosis hdlows. 
Besides the splenic enlargement there 
are usually gastric and other hemor- 
rhages, thus causing a syndrome re- 
sembling greatly that of splenic ane- 
mia (7. V.). The blood changes arc 
less marked, however, and the gen- 
eral phenomena less acute. 

The first sij^n of infarcts in 2 cases 
was a sudden excruciating pain in the 
region of the organ affected, .strictly 
localized, not radiating, persisting for 
some time unmodified without essen- 
tial remissions, but gradually sub- 
siding in the course of a few days. 
An infarct in the spleen or kidney 
may occur with severe symptoms 
suggesting ileus or peritonitis, prob- 
ably of reflex origin (collapse, vomit- 
ing, retention of feces and urine). 
These symptt>ms may lie accom- 
panied by slight tcmtierature and 
possibly also by moderate Icucocy- 
tosis. Head’s zones of hyperalgesia 
on the skin are sometimes noted, and 
their location on the right or* left 
side may sometimes have diagnostic 
importance to determine- whether the 
left kidney or the spleen is aflFecled. 
Enlargement of the spleen and fric- 
tion in the splenic region point to 
this organ. Riebold (Deut. Arch. f. 
klin. Med., Bd. Ixxxiv, no. 5 u. 6, 
1905). 

Amyloid Spleen. — When amyloid 
occurs — as a result of tuberculosis, 
syphilis, chronic suppurative proc- 
esses, especially those of the joints, 
or rarely from* carcinoma, malaria, 
gout, alcoholism, etc, — it is only when 
the organ is greatly enlarged that the 
condition may be recognized. Its 


edge, which’ may then be palpated, 
feels smof)th but hard and, unlike vir- 
tually all other splenomegalies, is not 
sensitive to pressure. What pain is 
experienced is due to the weight of 
the organ and to perisplenitis. What 
anemia may be present may de due to 
interference with the hematopoietic 
functions of the organ, but in most 
instances it is due to the causative 
disorder. Rarely, primary amyloid 
spleen has been witnessed. 

Miscellaneous Forms of Splenomeg- 
aly. — Besides the foregoing varieties 
(if splenomegaly, otliers arc occasion- 
ally encoiiiitcred in which therapeutic 
measures often prove helpful. 

'J'o the various disorders C)f the 
blood, besides splenic anemia and 
polycythemia to which special sec- 
tions are devoted below, the spleno- 
medullary or myeloid form of leu- 
kemia may be added. Such cases are 
characterized by very great enlarge- 
ment of the spleen, the organ often 
reaching below and beyond the um- 
bilicus. This causes abdominal dis- 
cf»mforl and pain in the splenic area, 
often due: to perisplenitis, and tf» ad- 
hcrcn(?e of the enlarged organ to 
various viscera, including the stom- 
ach. It is easily identified by the very 
marked leucocyte >sis and the other 
.symptoms of leukemia. In pseudo- 
leukemia or Hodgkin’s disease, the 
spleen is enlarged in a majority of 
cases, but not to the extent observed 
in leukemia. Hence the fact that the 
enlargement is «eldom associated 
with pain. Rqjeated blood examina- 
tions here reveal a progressive sec- 
ondary anemia. The enlargement of 
the lymph-glands serves to distin- 
guish it from pernicious anemia, an- 
other bl(X>d disorder in which the 
spleen may be enlarged. Here, how- 
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ever, the condition is one of hyper- 
2 >lasia with exacerbation of hemolytic 
activity as illustrated by the beneficial 
effects of splenectomy, viz., a post- 
operative rise of the erythrocyte 
count. Here the characteristic varia- 
tions in size and shape of these cells 
and the other si^ns of pernicious ane- 
mia will he found. Closely allied to 
this blood disorder is one recently de- 
scribed by P.anti under the name of 
hemolytic; splenomegaly in which hy- 
perplasia of the organ also enhances 
its hemolytic activity. prol)al)ly under 
the inlluence of some iindetenninecl 
poison. It is characterized hy a 
rapidly progressive anemia, jaundice 
Nvillioul clay-colt »red st<K>ls, urobili- 
nuriii and Inlirnbinnria, and a s]>eci:il 
hemopoietic reaction of the bone- 
marrow, indicated by the presence 
in the blot id of normoblasts, myelo- 
cy t es, p< »1 yell n »m a 1 1 »pb i lou s er v th n >- 
cYtes, and erythrocytes vvitli baso- 
philc granulations. The importance 
of recognizing; this condition lies in 
the fact that permanent cure may be 
obtained by means of splenectomy. 

The parasitic splenomegaly, that of 
hookworm disease, also requires men- 
tion. The profound anemia with 
sometimes greatly enlarged spleen, 
and the dropsy may mislead the ob- 
server into a diagnosis of splenic 
anemia, thus causing him to deprive 
the patient of thymol. The discovery 
of the parasite in the stoc^ls and eo- 
sinophilia alw'ays suggesting a para- 
sitic disease, will, however, reveal 
the true identity of the case. Ascar- 
ides may also be attended with mod- 
erate enlargement of the spleen. 
Eosiuophilia and examination of the 
stools of the suspected cases, children, 
as a rule, will reveal the cause. It is to 
be remembered also that hydatid or 


echinococcus cysts may involve the 
spleen (see Tumors, at the end of this 
article), to the extent of about 3 per 
rent, of all cases. Cysts in this loca- 
tion may attain a large size and 
occur as primary growths in over 
one-half of the cases. In such the 
diagnosis cannot be made certain, 
unless an exploratory laparotomy be 
made, by ])uiu*lure «»f the spleen, a 
dangerous procedure in that it may 
entail fatal toxemia, peritonitis, es- 
cape of hydatids in the peritoneal cav- 
it\" or rupture, the latter occurring at 
times s pon t a n e ou si y. 

Splenomegaly is often associated 
with hepatic disorders. In cirrhosis 
of the liver it is commonly present, 
but the bei)atic symptoms usually 
I^redominate. It may be mistaken 
for the cirrhotic stage of splenic 
anemia, or Danti’s disease, in wdiich 
• ascites, jaundice, anemia, and hemor- 
rhage are also prominent symptoms. 
A history of alcoholism, the tardy 
initiation of hemorrhages, and of the 
splenomegaly will indicate the true 
condition present. Tn Hanot's hyper- 
trophic cirrhosis of the liver, the fre- 
quently accompanying hemorrhages, 
jaundice, fever, and Icucocytosis may 
suggest splenic anemia. Rut the 
large,, hard and smooth liver, the per- 
sistence of jaundice instead of the 
mottled pigmentation, and the promi- 
nence of the hepatic symptoms point 
to the ])resence of Hanot's cirrhosis. 
I'he hepatic cirrhosis with spleno- 
megaly of childhood, with anemia or 
jaundice, and gastric hemorrhages, is 
differentiated with difficulty from 
.splenic anemia. In fact, it is probable 
that most cases described as such are 
advanced cases of the latter disease 
in which the Banti syndrome predom- 
inates. In hemochromatosis, charac- 
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t^rized by the presence in the skin 
and deeper organs of hematin, an 
iron-laden constituent of hemoglobin, 
the skin assumes a bronze hue, and 
enlargement of the spleen is com- 
monly observ'ed. This, however, oc- 
curs concomitantly with hypertrophy 
of the liver, the whole process leading 
ultimately to sclerosis of both organs, 
and also of the pancreas. In ad- 
vanced cases glycosuria points to the 
disease present, but earlier, the slow 
progress, bronzing, hci)atic. enlarge- 
ment, the absence of hemorrhages, 
and of the Addisonian asthenia point 
to the true nature (*f the disease. 

Closely allied with the above dis- 
orders are some which might be 
grouped under the term obstructive 
splenomegaly, since any of them 
by causing portal obstruction can, 
whether the disturbance l)c cardiac, 
pulnwMiary, vascular, etc., induce pas- 
sive congestion with distention of the 
spleen — sufficient at times, where the 
organ is the seat of degenerative le- 
sions, to cause rupture. This read- 
ily explains the indurative inflamma- 
tory splenomegaly which occurs when 
the organ fails to undergo resolution 
after acute enlargement of the spleen 
attending acute infections, intoxica- 
tions, etc. During this prc-sclerotic 
stage it may be the seat of focal 
hemorrhages and necrosis, while in- 
farcts likewise are not uncommon. 
Abscesses may be formed, there being 
a marked tendency to accumulation of 
bacteria in the organ. Perisplenitis 
(treated separately below) is a com- 
mon complication of the resulting 
splenic inflammation. 

Finally, another group which will 
command increasing attention is one 
which might be classified under the 
head of hemadettogenic splenomegaly 


— or enlargement of the spleen due to 
the blood-glands or internal secretory 
glands. Thus, rachitis, now known 
to be intimately connected with defi- 
ciency of the thymus and of the thy- 
roid apparatus owing to their in- 
fluence on calcium metabolism, is fre- 
quently attended with marked en- 
largement of the spleen. Dwarfing is 
not uncommonly associated with this 
ct»iidition and, precisely as we see 
stunted growth of hypothyroid and 
liypothymir r>rigin, so is there a family 
form of splenomegaly with dwarfing. 

TREIATMENT. — The multiplicity 
of causes of splenomegaly indicates 
the treatment to be ado.ptcd in each 
form, viz., elimination of the causal 
factor. In ])rimary tuhcrrnlosis oi the 
spleen, splenectomy has given 36 per 
cent, of recoveries, while death, ac- 
cording to Winternitz. invariably fol- 
lows without it. Tuberculin, liow'ever, 
may prove useful early in the ca.se. In 
syphilis neosalvarsan, salvarsan, mer- 
cury, or the iodides should be tried, 
but where the morlnd phenomena 
assume those of splenic anemia 
splenectomy is also indicated. On the 
whole* this operation is indicated 
wiiere threatening symptoms, such as 
repeated gastric hemorrhages, intense 
hemolysis, etc., persist notwith.stand- 
ing faithful effort to control the cause 
with drugs, unless leukemia or amy- 
loid spleen he present. 

In chronic inflammation, the X-rays 
tend to reduce the splenic enlarge- 
ment. The treatment of the vari- 
ous causative diseases mentioned is 
given under their respective headings 
throughout the present work. 

SPLENIC ANEMIA. 

This disease is now generally re- 
garded as embodying various dis- 
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orders which, though given individual 
names, arc but stages of it. These are 
primary splenomegaly, which repre- 
sents the initial stage of splenic ane- 
mia, and Banti’s disease or splenomeg- 
aly with hepatic cirrhosis, deemed to 
be its terminal stage. 

Splenic anemia is characterized by 
marked chronicity and progressive 
enlargement the spleen, secondary 
anemia and. in some cases, terminal 
hepatic cirrhosis. It shows a prcdilec- 
ti(»ii for males (about 60 per cent.) 
and for the third and fourth decade 
of life. 

There exists a peculiar susceptibil- 
ity i)f the spleen iu children, not onh' 
to become tMilar^jed but also to 
unclorpjfo histoloj^ical changes. It is 
liable tt> enlarge with acute and 
chronic infectious diseases, with cer- 
tain affections of the liver. an<l with 
twelve (lifTerent diseases of the blood- 
producing apparatus. It.s patholog- 
ical conditions are more acute in 
cliildren than in adults. Hrinchmann 
(\or.sk. Mag. f. Laegevidenskahen, 
Dec., 1915). 

The morbid process in the spleen 
consists of hyperplasia followed by 
liijrosis affecting the pulp reticulum, 
its Malpighian ])odies esi)ecially, and 
the capsule. 'I'lie liver is at first the 
seat of passive congestion f-ollowed 
later by atrophic interlobular cirrho.sis 
with calcification affecting mainly the 
portal veins, which vessels may be- 
come obstructed by thrombosis. That 
hemolysis is a factor of the morbid 
process is suggested by the formation 
of now hemolymph-^nodes and de- 
posits of l.)lood-pigment, with com- 
pensatory proliferation of erythro- 
blastic tissue. 

A pathological study of 18 spleens 
from patients upon whom positive 
clinical diagnoses of splenic anemia 
had been made showed in each spleen 


a hyperplasia of ono or more of the 
constituent tissue elements. In 2 
Spleens the lymphr>id tissue was so 
overgrown as to suggest lymphoma 
in one and lymphosarcoma in the 
other. In 3 spleens the proliferation 
of the endt>the\ium of the venous 
sinuses was most predominant. \n 
13 spleens the process was chronic 
and diffuse. While any ca.se of pri- 
mary splenomegaly ma. begin as an 
overgrowth of the lymphoid tissue or 
of the endothelium, a secondary {)ver- 
grow'th of the stroma of the gland 
will later appear, accompanied by 
degeneration of the lymphoid or en- 
dothelial elements. As the connec- 
tive tissue begin > to undergo over- 
grow^tb, the splcLMi may be reduced 
in size, the roughness of the exterior 
being an index to the development 
of connective tissue within it. The 
histo[)athological picture presented in 
all 3 types of spleens from cases of 
primary splenic anemia harmonizes 
with the hypothesis of a slowly 
acting local toxin. T.. b. Wilson 
(Surg. Gyn. and Ohst., March. 1913). 

In a case observed by the writers, 
the lymphatic glands in the abdomen 
had undergone a hyperplasia similar 
to that in the spleen. Blood w'as 
present in the lymph-sinuses of these 
lymphatic glands tt^ a variable ex- 
tent, but its amemnt bore no relation 
to the endothelial hypertrophy or 
fibrous tissue of the gland. These 
hemolymph-glands probably repre- 
sent blood-organs sui ycneris in which 
the same pathological changes had 
occurred as in the other blood-organ, 
the spleen. Collins and Kiddel (Brit. 
Med. Jour., May 29, 1915). 

Although some form of toxemia un- 
doubtedly underlies the di.scase, its 
actual cause is still to be determined. 
It will probably be found due to vari- 
ous forms of intoxication. Various 
bacteria, syphilis, malaria, and other 
infections have been incriminated. 

SYMPTOMS. — The only detect- 
able symptom at first is an enlarge- 
ment of the spleen. This increases 
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and v^ry slowly witbont 
gWng rise to other morbid' phenpnft- 
etia, even the bloodHpicture remaining 
normal. After a few years anemia de- 
velops, though wshowing no character- 
istic picture. When the morbid proc- 
ess is advanced, the red corpuscles 
are reduced one-third or perhaps one- 
half, but the hemoglobin percentage 
shows greater decline — down at times 
to onc-fourtli. The leucocytes may 
also show considerable reduction in 
some cases, while in a minority there 
may be a leiicocytosis. A relative 
lymphoc^’^tosis has been observed by 
some, but a differential count affords 
nothing characteristic. The anemia is 
chlorotic in type. 

Another im]>ortant feature is the 
tendency to gastric hemorrhages and 
heinatemesis. It occurs in about one- 
half of the cases and is often profiisc. 
While recurring at long intervals at 
first, the hemorrhages, which are due 
to passive congestion in the gastric 
mucosa, rupture of esophageal veins, 
and occasionally to erosions, become 
more frequent, particularly wdien the 
hepatic cirrhosis is advanced. I^pi- 
staxis, bleeding at the gums, retinal 
hemorrhages, ecchynioses, etc., may 
also appear at thi.s time. 

Pigmentation of the skin, sugges- 
tive of Addison's disea.se in its early 
stages, and most marked in the tis- 
sues exposed to light, is probably 
an expression of this proclivity to 
hemorrhage. Jaundice may precede 
it or accompany it, owing to hepatic 
cirrhosis. Ascites and edema of the 
ankles are occasional symptoms, as 
are also cardiac phenomena such 
as hemic murmurs, palpitations, etc., 
which are due to the existing anemia. 

Among the general phenomena ob- 
served arc digestive disorders due to 


gastrointestinal passiw ji^r- 
mih, ';nauSea^ 

alternating witfe ednsti^tion/ but, 
they are apt to occur only in advanced 
cases. -This applies also to the pres- 
ence of albumin and granular casts in 
the urine, and to fever, seldom attain- 
ing more than 100® F., observed 
tow'ard the decline of day. As the 
case bectnnes far advanced it may 
assume the hectic type, wdien marked 
asthenia is added. Death may be due 
to cardiac syncr^pe following a severe 
hcrnorrhag^c or independently of .such. 
As a rule, however, the patient is car- 
ried off by an intercurrent disease. 

When the Hanti stage of splenic 
anemia begins the symptoms arc: 
(1) pr<^grc,ssivc increase, ur reduction 
in size the spleen and change in 
its c<Mi.sistency; (2) the veins !)ec(mie 
more conspicuous, especially in the 
upi)er part of the alulomen; (.V) 
symptoms <^f in'^uOicicncy on the part 
of the liver; defective hilc production 
and als(> urohiliiiuria, iiroerythriuiiria, 
hilinihiiiuria, clK)lcniia and clay-col- 
<»red stools; defective transformation 
of urea, causing hypoazoturia; defec- 
tive sugar metabolism, causing ali- 
mentary glycosuria and levulosuria; 
defective antitoxic action, increasing 
the urotoxic cocfticient and defective 
elimination f»f methylene blue. There 
are the following accessory signs: (1) 
a tendency to hemorrhages; (2) pain 
in the liver region; (3) gastrointes- 
tinal clisturhances, dyspepsia, etc.; 
(4) edema in the legs. Rummo 
(Policlinico, March 15, 1908). 

DIAGNOSIS. — While percussion 
readily indicates the presence of an 
enlarged spleen, it is necessary to as- 
certain also the nature of the morbid 
process that is present. In pernicious 
anemia, the spleen is enlarged, but 
never to the same degree and the 
blood changes are characteristic ; this 
applies to leukemia and to Hodgkin’s 
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disease tQ aAIitaon to the enlarged 
lymphatic in the latter. Con- 

jaundice differs 
from ^knk anemia in that it appears 
early in life, shows urobilin and uro- 
bilinogen in the urine, and marked 
staining peculiarities of the red cor- 
puscles. Amyloid spleen is distin- 
guished by the history of syphilis, 
suppuration, or tuberculosis with 
amyloid disease in other organs. Late 
in the history of llie case hepatic cir- 
rhosis may be taken for it, but the 
greatly enlarged spleen and the his- 
tt»ry of the case permit ditferentia- 
tion. 

TREATMENT. — Medical ireai- 
nient s^mietiines proves ot temporary 
beneiit. Arsenic is es[H‘ciall\ nscbil 
ii lu*ni<jlysis is a(‘ti\e, the ease ap- 
pvox.imal\ng, in some instances, nne of 
pernicious anemia. Salvarsan or nco- 
salvarsan may also prove useful in 
such cases. Iron is indicated when 
the erythrocyte count is to any degree 
U>vvered. Fresh air, sunshine, and 
liberal diet arc important. Accord- 
ing io Rummo, thorium X causes a 
marked reduction of the spleen, an in- 
crease of red corpuscles, and in small 
doses polynuclear leucocytosis ; large 
doscKS cause lciua)i)eiiia. Mild appli- 
cations (»f X-rays over the splenic 
region are given twice a week at the 
same time. Benzol and olive oil, 
etjual proportions, Ijeginning with a 
daily dose of 8 minims (0.5 Gm.) in- 
creased according to the i)atient’s age 
and resistance to 30 minims (2 Gm.) 
and given while the X-rays and tho- 
rium are used, have procured good 
results. The blood should be ex- 
amined daily. 

Splenectomy is the only curative 
measure available, provided it is re- 
sorted to before the case is too far 


advanced; it lias proven effective, 
however, even after the Banti symp- 
toms, hepatic cirrhosis, and ascites 
had developed. The operative mor- 
tality at the Mayo clinic has been 111 
per cent. It is influenced, of course, 
by the condition of the patient. Be- 
fore development of cirrhosis and 
ascites, the mortality was but 13.4 
per cent, in 82 cases, while during 
lliat advanced stage it was .S6.2 ])er 
cent, in 16 cases, according to Rt>d- 
man and Willard (1913). Blake 
• I'B.s) rect^mmends the operation in 
either stage under the following con- 
ditions: 1. In adults, when the diag- 
M(»sis is agreed on l)y a gfK>d physi- 
and a competent surgeon. 2. 

V\ hen the eondiiion the patient is 
suftwieiuly givod \(> \v\W?^X'Aud w\\a\. 
may be a serious operativm; or traus- 
fusious. when, u poor condition can be 
sufticienlW imj)roved. 3. In chil- 
dren, only after a thorough trial of all 
possible medical methods of treat- 
ment, including fresh air, sunshine, 
careful nursing, liberal and appro- 
priate diet, as well as the judicious 
use of drugs. In a large majetrity of 
cases, a high white blrnKl-count, or a 
considerable recurring or continuous 
fever are contraindicatiems. 

Good results in 4 cases of advanced 
Banti’s disease and 1 of malarial 
splenic enlargement with ascites by 
combininj^f Talma’s operation (omen- 
topexy) with splenectomy. The 
changes in the blood-picture after 
operation wxre the same as those ob- 
served after splenectomy for other 
splenic affections, viz., the hemo- 
globin rose nearly to normal; the 
red-cell count exceeded slightly the 
normal, then gradually returned to 
the condition existing before in- 
tervention, and a slight leucocytosis, 
with pronounced eosinophilia, per- 
sisted. Febrile complications of ob- 
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scure causation may follow the oper- 
ation. In thrombotic forms of spleno- 
megaly, primary or secondary, medi- 
cal treatment should alone be employed ; 
3 patients treated by splenectomy 
succumbed. Tansini and Moroiie 
(Rev. de Chirurgic, Aug., 1913). 

Recent observations have tended to 
show that the anemia which follows 
splenectomy is best prevented by the 
use of uncooked foods. 

The anemia which develops after 
splenectomy is most marked in 
animals on a mixed table-scrap diet 
of meat, bread, cereals, and vege- 
tables, which is essentially a cooked 
diet. Further studies did not support 
the view that the anemia is due to 
lack of iron in the food. A diet of 
raw meat, as contrasted with cooked 
meat, shows a more severe anemia in 
animals on the cooked diet and sug- 
gests the possibility that heat alters 
some substances which, in the ab- 
sence of the spleen, the body cannot 
utilize. Pearce, Austin, and Pepper 
(Jour, of Exper. Med., Dec., 1915). 

GAUCHER’S SPLENOMEGALY. 

This uncommon disease is charac- 
terized by the presence in the sj)leeii 
and subsecjiientl)' the liver, lymph- 
glands and bone-marrow of large, 
rounded or polygonal cells with small 
nuclei arising probably from the en- 
dothelium, and accumulations of iron- 
laden pigment. The spleen is greatly 
enlarged, owing to the development of 
these cells in dilated alveolar spaces 
and venous sinuses throughout the 
pulp. The liver may also be greatly 
enlarg^ed and show the same cells in 
the lobules and interlobular connec- 
tive tissue, the masses of iron pig- 
ment accumulating around the ves- 
sels and in the capsule. The abdomi- 
nal and thoracic deep-seated lymph- 
nodes present the same characteristic 
and the bone-marrow likewise in? 
cases of long duration. 


Gaucher considered the condition a 
primary epithelioma of the spleen, 

but, as emphasized by Wilson at the 
Mayo clinic, it fails to show the at- 
tributes of malignancy, but rather of 
a form of hyperplasia resembling that 
observed in the thyroid, which leads 
to a secondary increase of the stroma, 
degeneration of the parenchyma, and 
finally fibrosis. This interpretation 
serves to eliminate the gloomy prog- 
no.sis of malignancy and substitutes 
for it a comparatively favorable one, 
as experience has shown, where 
splenectomy can be resorted to. 

The cause of Gaucher’s spleno- 
megaly is unknown, but its familial 
occurrence suggests a predisposition 
to some toxic (►r virus capable -of irri- 
tating the follicles of the hemato- 
poietic system. 

SYMPTOMS, — The disease is usn- 
allv recognized by a great enlarge- 
ment of the sjdeen traceable to early 
life and its slow development, cases 
having been- known to reach the 
fourth decade in which the pri>cess 
had started during childhood. 1'he 
liver, which enlarges after the sj)leen, 
may jalso attain large proportions. 
Another peculiarity is its tendency to 
occur in several members of a family, 
but in the same generation and pref- 
erably in girls (85 per cent.). There 
is a marked tendency to epistaxis, 
bleeding at the gums, etc. 

History of a family, 4 memhera of 
which suffer from the Gaucher spleen. 
Father and mother arc Ixjth living 
and well; there is no tuberculosis in 
the family; nor could any luetic his- 
tory be obtained, while a Wassermann 
reaction of mother proved negative. 
The mother has given birth to 4 
children, and has had no miscarriages 
or stillbirths. Of the patients, Anna, 
the oldest chiild, is 11 years old. 
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Lily died in 1909 at the age of 8; 
Freda is 9 years old, and Max, the 
youngest, is 4 years old. Reuben 
(Amer. Jour, of Dis. of Child., Jan. 3, 
1912). 

There is a yellowish or brownish 
discoloration of the skin, especially 
where it is exposed to lif^ht; the face, 
neck, and hands, and particularly 
around the nose. According; to 
Charles llerrman, there may also be 
wedge-shaped tliickcning of the con- 
junctiva on cither side of the cornea. 
Secondary phenomena such as sen- 
sations of weight and pressure, gas- 
tric and intestinal distress, malnutri- 
tion, etc., may ai)pear. 

The bl«u)d']>iclure is md character- 
istic. There is a relatively slight ane- 
mia and a i)r()grcssive decrease of the 
heim)gIol)in percentage as the case 
progresses. i.eucopenia is always 
present with relative decrease of the 
polynucicars. 

Case of primary splonomcgaly of 
the Gaucher type in an infant 11 
months old. The child had never 
thrived and weighed only 11 pounds. 
There was idiopathic enlargement of 
the .spleen, liver, and lymt)h«glands, 
and a peculiar yellowish i>iginenta- 
lion of the skin of the exposed parts. 
The. hlotul-jiicture was normal until 
a few' days before death, when it 
as.sumcd the aiipcarance characteris- 
tic of lymphatic leukemia. Mason, 
Knox, and Wahl (Med. Record, Oct. 
3, 1914). 

TREATMENT.— All forms of 
treatment, including the prolonged 
use of X-rays, have failed. Splenec- 
tomy alone has afforded cures — evi- 
dence in favor of the non-malignancy 
of the disease. According to Erd- 
mann and Moorhead (Amer. Jour. 
Med. Sci., Feb., 1914), the best cases 
for operative interference are those 
showing a practically normal bloods 


picture with a hemoglobin percentage 
of 50 or more. Enlargements of the 
liver and glands are not contraindica- 
tions if the general condition of the 
patient is good. The blood-picture 
soon returns to normal after the op- 
eration. The operative mortality is 
relatively low in appropriate cases. 

SPLENOMEGALIC POLYCY- 

THEMIA, or ERYTHREMIA. 

This disease, wrongly termed 
“Vaquez’s” and “Osier V’ disease, 
since these authors only aided to 
make it known by their writings, 
was first described by Rendu and 
Widal in 1892. It is characterized by 
a peculiar mottled redness of the 
skin, with cyanosis, enlargement of 
the spleen, and striking increase of 
the blood-cells, both red and white. 

SYMPTOMS. — The skin is brick 
red tinged with violet, the latter be- 
ing due to cyanosis, especially notice- 
able at the lips, nails, buccal mucosa, 
and tongue. Hemorrhages from the 
ii-ose, gums, stomach, intestines, skin, 
and genito-urinary tract are common. 
There is also enlargement of the 
.spleen, sometimes considerable. The 
red cells may reach nearly three 
times the usual number, while the 
hemoglobin may attain 200 per cent. 
In most cases there is a marked leu- 
cocytosis, particularly of the poly- 
nuclear neutrophilc variety. Greatly 
increased viscosity of the bhxid is 
another notable feature of the disease. 

Among general symptoms are my- 
asthenia and neurasthenia, headache, 
vertigo, and cerebral congestion, at 
times leading to apoplexy; neuralgia 
and spasmodic muscular disorders. 
Circulatory disorders with high blood- 
pressure are usual. Gastrointestinal 
and respiratory disorders are also wit- 
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nessed, particularly dyspnea due to 
pulmonary edema, though late in the 
history of the case. Edema of the 
extremities with dilatation of the 
heart, enlargement of the liver, and 
bronzing may then coincide with 
drowsiness or a semicomatose state 
which may end in death. Although 
a few cases reported have run their 
course in a few months, the patient 
may live six years or more. 

ETIOLOGY AND PATHOL- 
OGY. — Splenomegalic polycythemia 
occurs in both sexes about equally 
and seldom behu’c the fourth decade. 
Formerly attributed to tuberculosis 
of the spleen, it is now thought to be 
due to violent stimulation by some un- 
determined toxic of the bkK>d-f()rming 
organs, as shown by the presence of 
normoblasts, mcgiiloblasts, and mye- 
locytes in the blood, and the intense 
erytliro])lastic and leucoblastic con- 
gestion of the bone-marrow and 
spleen. 

(It has been suggested by Saundhy that 
the disorder might primarily be a neurosis 
associated with spasm of the arterioles 
and peripheral congestion. Such a condi- 
tion might well produce the observed 
typical congestion of the bloo<l-forniing 
organs, but this form vasomotor is so 
common an occurrence, while polycythe- 
mia is a relatively rare disease, that this 
interpretation of the process can hardly 
hold. S.,1 

The writer has collected reports on 
179 eases of which 149 appeared to 
be instances of true polycythemia, 
the remainder being open tf» doubt. 
The condition must l>e differentiated 
from the relative increase in the red- 
ccll count accompanying acute diar- 
rhea, dysentery, etc., in which the 
volume of the blood is decreased, as 
well as from eO'throcytosis, or sec- 
ondary nb.solutc polycythemia, typic- 
ally seen in congenital heart disease, 
particularly pulmonary stenosis, in 


chronic heart and lung diseases, and 
in certain individuals residing at 
great altitudes. It is marked, per- 
sistent, absolute, and of unknown 
origin. Lucas (Archives of Int Med., 
Dec., 1912). 

TREATMENT.— This has not ad- 
vanced beyond symptomatic meas- 
ures, of which repeated venesections 

to reduce the volume of erythrocytes 
and other blood-cclls have been found 
the most efficient. 

[A.s it is the prof^ortion of blood-cclls to 
the volume of plasma which should he re- 
duced, 1 wouUl suggest saline solution in- 
travenously after each bleeding a* an ad- 
ditional measure which would tend also to 
re*duce the abtiormal viscidity of the 
blood, and therefore its excessive activat- 
ing influence cm hematopoii*tic organs, in- 
cluding the bone-marrow and spleen. S.] 

The X-rays will serve to reduce 
the volume of the spleen but also the 
blood-coiiul. Splenectomy is contra- 
indicated, since the spleen is but a 
partial factor in. the niorliid process ; 
h has, in fact, afforded bad results. 

PERISPLENITIS; CAPSULITIS; 

CAPSULAR SPLENITIS. 

'riiis is an inllammation, acute or 
chronic, of the capsule and peritoneal 
covering of the. s])Ieeii, which may 
r^ccur as an extension of any- disease 
affecting the splceiii itself or tlie 
organs immediately surrounding it. 
Part or all of the capsule may be in- 
volved. It may be simply inflamed, 
or it may produce a tibrincxis or puru- 
lent exudate, become thickened. Ad- 
hc.sions may develop. 

SYMPTOMS. — Discomfort or pain 
in the splenic area, radiating in vari- 
ous directions and aggravated by 
breathing' pressure, lying on the cor- 
responding side and motion, and the 
splenic friction sound on ausculta- 
tion, represent the array of symp- 
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toms added to those of the causative 
disease. It is readily confounded 
with inflammatory disorders of the 
pleura, but the absence of cough and 
dyspnea usually facilitates the diag- 
nosis. Occasionally involvement of 
the diaphragm adds respiraOn y symp- 
toms rendering recognition dilTicult. 

TREATMENT, — besides measures 
addressed to the causative condition, 
strapping of the splenic, area is indi- 
cated, vvilh absolute rest in bed. De- 
rivative purgatives are also useful. If 
an accumulation of ]>us or an effusion 
can l)e detected, and ahst»rption fail to 
occur under the use of potassium 
iodide, laparotomy should be resorted 
to, the incision being* made at the 
outer edge of the left rectus and the 
spleen sutured to the alxLtminal mus- 
cles unless it be found already adher- 
ent. riic morbid area is then opened 
and drained. If dmic with due care 
this procedure is fraught vvilh no dan- 
ger of complications. 

TUMORS OF THE SPLEEN. 

Primary tumors of the spleen arc 
infre<|uent. Of the benign growths 
fibroma, wliich occurs rarely, is seldom 
discovered clinically. Lymphangio- 
ma and angioma cavernosum may, 
however, attain large size, especially 
the latter. 

Cysts of various kinds are not un- 
common. The simple cysts may !)e 
divided into hemorrfiagic cysts, usu- 
ally due to traumatism and traction 
up<m the friable tissue of the organ, 
and infections; lymph-cysts due to 
accumulation of albuminous fluid, 
and serous cysts, when the content 
is non-albiiminous and of low specific 
gravity. The two latter forms are de- 
generative products of the Malpighian 
bodies, broken-down splenic sub- 
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stance or vascular tumors* Dermoid 
cyst of the spleen is very rare. 

Parasitic cysts are those most com- 
monly met with. Hydatid or echino- 
coccus cyst occurs in the spleen in 
about 3.5 per cent, .of all cases. It is 
generally unilocular, and may' develop 
in any part of the organ or in the ad- 
joining tissues and attain large size. 

Of the malignant tumors, sarcoma, 
though rare, is that most usually^ met 
with. It consists as a rule of nodules 
which |)roject more or less from the 
enlarged organ. Occasionally the 
spleen becomes the seat of a meta- 
static sarcoma. Carcinoma of the 
spleen is exceedingly rare — ^likewise 
metastatic carcinoma. 

SYMPTOMS. — In benign growths 
of sufficient size, particularly splenic 
cysts, the sympt<)ms are those of a 
skwvly growing tumor in the left 
hypochondrium. Pressure symptoms, 
or symptoms due to the mechanical 
weight of the mass, may develop, 
viz., indigestion, flatulence, at times 
nausea and vomiting as the result of 
pres.sure on the stomach, and consti- 
pation, from pressure on the bowel. 
A sense of soreness may also be 
noted over the mass, while pain, 
from mechanical traction, referred 
toward the left axilla and shoulder, 
is also frequently in evidence. There 
is always present a sense of dis- 
comfort. Objective symptoms are 
those of any large mass. ''I'hc site 
of occurrence, the fact that the 
tumor dullness is confluent with 
the splenic dullness, the direct con- 
nection frequently found with the 
spleen by palpation, and the moving 
of the mass with respiration, all point 
to the spleen as the site of the origin 
of the tumor. The cystic character 
of a tumor is readily recognized by 
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the waves of fluctuation easily elic- 
ited. (J. H. Musser, Jr.) Lymphan- 
giomata and angiomata sometimes 
give rise to palpable pul.sations. 

Hydatid or echinococcus cysts may 
sometimes be identified by the hy- 
datid fremitus and by the simulta- 
neous presence of a hydatid cyst i>f 
the liver. Diagnostic puncture of the 
cyst places the diagnosis on a sound 
basis, since the fluid obtained may 
contain booklets, etc. ; but the danger 
of peritoneal invasion by the latter, 
of secondary peritonitis, etc., render 
this procedure hazardous. 

Sarcoma of the spleen develops 
rapidly. This feature, the nodules, 
radiating- pain and tenderness, and the 
cachexia may facilitate recognition. 
Carcinoma is of slower development 
and is more likely to accompany a 
malignant growth elsewhere and to 
show involvement of other lymphatic 
structures. The lobulaled cliaracter 
of the spleen and its hardness, if it is 
large enough to be palpated, the en- 
larged lymphatic glands and cachexia 
aid in establishing a diagnosis. 

TREATMENT . — As a .sfuirce <)f 
comfort pending operation, adhesive 
plaster strips, U) prevent the harm- 
ful effects of motion of the enlarged 
spleen on other organs and to reduce 
the danger of torsion, may be em- 
ployed wben the growth is not large. 
When its dimensions arc such, how- 
ever, as to produce active symj)toms 
an abdominal bandage to support the 
abdomen is preferable. 

Where possible, surgical removal of 
the growth should be practised. In 
sarcoma it is contraindicated, but 
in benign growths splenectomy has 
proved uniformly curative, partic- 
ularly in cysts. Other procedures 
such as incision^ drainage^ and mar- 


supialization present greater dangers. 
A bkxxl-cyst may be sutured to the 
incision in the a)>domen and drained. 

The incisions to reach the spleen 
number 28: D) simple laparotomy in- 
cisions (23); (2) thoracolaparotomy; 
and (3) transdiaphragniatic laparo- 
tomy. The external rectus incision, 
due to the severe trauma caused and 
poor exposure, is not recomniended. 
It is lower than the spleen and further 
exposure injures the costal arch. In- 
cisions alon^ the border of the ribs 
arc better, also the modifications of 
the laparotomy incisions in which an 
obli<|uc incision toward the left is 
made in addition. Still better ap- 
proach is offered by resection or 
bendinj? of the cartilaffinous costal 
arch. S.soson-Taroschcwitsch (Xaiitschn. 
Med.. 4, Vm). 

C. K. DeM. S.A.|()lfS, 

Thiladelpliia. 

SPLEEN, INJURIES OF. See 

Abihj.minaj. Injukirs. 

SQUILL (Scilla, V. S. r.; Squills) \< 
the bulb of Vrginca mariiima or Urginca 
scilla (fam., Liliace;e), deprived of its dry, 
membranaceous outer scales, cut intu thin 
.slices, and carefully dried, the inner ]H»r- 
tions bciiip: rejected (beinpr the youn^rcst 
p:rowlh and deficient in activity). The 
active principles of squill are gliic(»sides, 
three having been isolated by Merck, the 
last two of which are poisonous: Scillin 
(pale-yellow crystals, si)aringly stduble in 
water, more freely soluble in alcohol and 
hr>t ether); scillipicriu (amorphous, yellow 
to j"ellowish-rcd, bitter, and hygroscopic 
powder, soluble in water); and scilUtoxin 
<ir .scillain (brow'nish amorphous powder, 
soluble in alcohol, but insoluble in water 
and ether'). Squill also contains a little 
volatile oil, sugar (about 22 per cent.), the 
peculiar mucilage sinistrin, and a large 
amount of calcium oxalate. 

PREPARATIONS AND DOSES.— The 
official preparations are: — 

Scilla, U. ,S. P. (the crude drug). Dose, 
1 to 5 grains. 

Acetum scilUp, U. S. P. (vinegar of 
squill; used for the preparation of syrup 
of squill, and rarely used by itself). Dose, 
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15 minims <1 cx.); best administered in 
an aromatic draught. 

Fluidextractum scilla, U. S. P. (fluidex- 
tract of squill). Dose, 2 to 3 minims 
(0.10 to 0.20 C.C.). 

Syrupus scillce, U. S. P. (syrup of squill; 
45 per cent, acctum scilljc). Dose, Vi to 

1 dram (2 to 4 c.c.). 

Syrupus sciU<r cotnposiius, U. S. P. 
(Coxe’s Hive Syrup; 8 per cent, each 
lluidexlrarts squill and senega, and 0.2 per 
cent, tartar emetic). Dose, 20 to 30 
minims (1.3 to 2 c.c.) in adults. 

Tinctura scill(r, U. S. P. (10 per cent, 
squill). Dose, 10 to 30 minims (0.6 to 

2 C.C.). This preparation fully represents 
the diuretic and expectorant qualities of 
squill. The official acetic acid prepara- 
tions are not so uniformly dependable. 

( h*. M. Houghton.) 

\\alual)1e unoOicial preparaiif)ns arc: — 

Mihturu i>ectoralis, .Stokes, N. F. 
(Stokes’s F.Kpectoraiit ). Dose. 1 dram (4 
c.c.) representing 1 grain (0.06 (ini.) atn- 
nionium carbonate, 2 grains (0.12 (jtn.) 
each senega and squill, and 10 minim.s 
(0.6 e.c.) camphorated tincture of opium 
in syrup of Tolu. 

Syrupus chondri comiiositus, N, !•'. IIT 
(Irish moss syrup). Dose, 2 drams (8 
c.c.) representing grain (0.(K)8 (im.) 
ijiecac, 2 grains (0.13 fiin.) each squill and 
senega, 3(S minims (0.2 c.c.) camphorated 
tinci. opium, in mucilage of Irish moss. 

PHYSIOLOGICAL ACTION.— Squill 
possesses emetic and .stimulating expec- 
torant and diuretic propcrtic.'i. Its physi- 
ological action a.s an expectorant has not 
been satisfactorily explained : its use is in 
large measure empirical. Tt apparently 
stimulates the bronchial mucous mem- 
brane, causing free and thinner secretion. 
As a diuretic, it appears to be effective by 
toning the kidney up through its irritant 
action; it does not, apparently, stimulate 
the secretory epithelia of the renal organ.s. 
Squill is eliminated by the bowels, kid- 
neys. and bronchial mucous membrane. 

Poisoning by Squill , — In toxic doses it 
produces violent irritation, and inflamma- 
tion of the gastrointestinal and genito- 
urinary tracts, giving rise to nausea, 
vomiting, abdominal pain and purging, 
strangury and hematuria. There is a 
marked fall in body temperature; the cir- 
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culation becomes enfeebled; dullness, 
stupor and convulsions follow, and not 
infrequently death. Death has followed 
the injection of 24 grains (0.6 Gm.). 

TREATMENT OF POISONING.— 
The treatment of poisoning by squill is 
similar to that of digitalis poisoning. 
(See Digitalis, Polsoning »y, vol. iv, page 
136.) 

THERAPEUTIC USES.-Squill is a 
useful expectorant in subacute bronchitis, 
when the sputum is tenacious, and raised 
with difficulty, or when tlie tonus of the 
bronchia is lowered and the sputa are very 
profuse (bronchorrhea). In chronic bron- 
chitis squill is often advantageous, com- 
bined with other stimulating expectorants, 
as in Stokes’s expectorant. Squill should 
never be given when fever and acute 
bronchial inflammation are present. 

As a diuretic it is freciuently given in 
dropsical conditions, whether the result of 
chronic renal disease or of the renal con- 
gestion following chronic cardiac disease, 
and in chronic pleurisy and pericarditis 
with effusitm. If the kidneys are the scat 
cd acute inflammation, squill is contrain- 
dicated. Nioiueycr’s pill is an efficient 
diuretic, containing 1 grain (0.06 Gm.) 
each of squill, digitalis and calomel. 

Squill is frequently used as an emetic 
in spasmodic croup, seldom alone, hut in 
the form of the compound syrup which 
contains tartar emetic; it is too depressing 
for general use as an emetic. In whoop- 
ing-cough it is serviceable. W. 

SQUINT. See Strahismus. 

ST. ANTHONY’S DANCE. 

See Chorea. 

ST. ANTHONY’S FIRE. See 

ICrvsipelas. 

ST. VITUS’S DANCE. See 

Chorea. 

STAPHYLORRAPHY. See 

Surgical Anaplasty, or Plastic Si'R- 
GERY : Cleft Palate. 

STATUS LYMPHATICUS. See 

Thymus Gland and Lymphatic Sys- 
tem, Diseases of. 
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STERILIZATION AND DIS- 
INFECTION. — The term sterilization 

refers to the process of rcnclerinj^ sub- 
stances or articles absolutely free of live 
micro-organisms. Disinfection, though for 
practical purposes largely synonymous to 
steriHzation, refers exclusively to the 
destruction of those organisms which are 
pathogenic. 

Sterilization and disinfection may he di- 
vided into 3 f(»rnis: thermal, mechanical 
and chemical. These will he taken up 
in the order given. 

THERMAL STERILIZATION.— This 
consists in the application of heat, and is 
the most clTectual of all types of stcrili 
zation, though not always applicable. 
Dry heat includes actual conihusti<ui or 
burning, which can he carried out only iji 
the case of worthless rags or infective dis- 
charges that arc small in amount; the use 
r)f hot air, which is suitable for glassware 
and other articles that will .stand a rela- 
tively high degree of heat, and the use 
of the thernmeautery, appr(»priatc for 
asepticizing infected tissues of the human 
])r>dy, such as the margins of oj^enings 
surgically produced in the intestine for 
anastomotic purposes, the appendiceal 
stump, etc. Sterilization by hot air is 
usually carried out in a "hot air" or "dry 
W'all" .sterilizer, consisting of a metallic 
chamber provided with woven wire shelves 
and heated by burners beneath. Small 
objects may be readily sterilized in the 
kitchen oven. Heating to a temperature 
of 150'' C. (302"* 1'*.) for one hour destroys 
all bacteria and their spores. Mfjst fabrics, 
however, are injured by a temperature 
exceeding 110“ C. (2.30“ 1'.). 

Afoist heat, consisting in the application 
of steam to the articles to bo sterilized, 
is far m<)re satisfactory than dry heat, 
possessing greater penetrating power and 
acting more rapidly. Bacteria in the 
vegetative stage are immediately killed 
on exposure to steam, and most varieties 
of spores within a few minutes. Clothing, 
bedding, and the various muslin, cotton, 
or linen articles used in the practice .vOf 
surgery, including gown.s, caps, masks, 
towels, sheets, blankets, gauze sponges 
and pads, compresses, absorbent cotton, 
and dressing materials are best disinfected 


by steam, though the latter injures silk 
and shrinks woolen fabric.s, and ruins 
leather and fur, oilcloth, and objects 
made of impure rubber or wood, as- 
sembled w’ith glue or coated with varnish. 
Steam may he employed cither as stream- 
iuff steam or steam under pressure. The 
former sterilizes in one-half to one hour 
and has the same disinfecting power as 
b*)iliTig water. It may often be applied 
without any special apparatus, any rough 
structure, not necessarily air-tight, serv- 
ing as receptacle for the objects to be 
sterilized. The steam sh< mid lie admitted 
at the t«»p, in order the better to expel 
the heavier air at the bottom and secure 
penetration of the contained articles. In 
the laborat«»ry small objects may conve- 
niently be disinfected in the Arnold steam 
sterilizer. 

Steam under pressure acts more power- 
fully than streaming steam, and is the 
favorite })roccdiirc in the routine sterili- 
zation of clothing, l>ed<Hng, and surgical 
materials. Steam at a pressure of 15 
pounds to the s<iiiarc inch sterilizes with 
certainty in twenty minutes, its actual 
tomperalnre at such a pressure being 
120“ C. (24«“ V.), The smaller forms of 
apparatus fr)r applying steam under pres- 
sure are known as autoclaves r)r digestors, 
and the larger forms as steam disinfect- 
ing chambers. 'I’he former consist of a 
strong Tiietallic cylinder provided with a 
removable lid which can he fastened on 
lightly with screw bf)lts, a thernu)meter, 
safety valve, pressure gage, and stopcock 
for allowing escape f»f the air. Water i.s 
l>laced in the bottom of the reccptablc 
and heat applied, generating steam. When 
the air has been thoroughly removed by 
.steam escaping through the stopcock, the 
latter is closed and the pressure in the 
apparatus rises, the overheated steam 
actively sterilizing the contained articles. 
Where fluids are sterilized in the auto- 
clave, the latter must be allowed to cool 
before being opened, lest the fluids boil 
over or their receptacles burst. 

The larger steam disinfecting chambers 
are usually rectangular or cylindrical in 
shape, and may be employed either with 
steam under pressure or streaming steam, 
with formaldehyde gas or formaldehyde 
and dry heat> or with combinatioiis of 
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these agencies, cither without or with a 
vacuum. The chamher comprises an inner 
and an outer shell, forming a steam jacket 
into which steam is passed before the ob- 
jects in the central chamber are exposed 
to the steam, thus heating these objects 
and preventing condensation of tbe steam 
on them (and the consequent wetting) 
w'hen disinfection is begun. An attach- 
ment known as the ejector is provided 
which when in use rapidly creates a 
partial vacuum in the central chamber 
and favors penetration of the steam into 
the interstices uf fabrics and remote cor- 
ners, to replace the air withdrawn by 
it. The best forms of steam disinfecting 
cylindervS open at both ends, in order that 
the infected material, introducetl at one 
end, may be rcinoveil at the rdlier with 
less risk of reinfection. In well-equipped 
disinfecting establisbinents a dividing wall 
passes across the disinfecting^ cylinders to 
sej)arate completely the receiving end and 
attendants who prepare the material b»r 
tn-atment from the discharging end, 
where the disinfected material is aired, 
dried and repacked by (jtlier attendants. 
Light cars with trays are t)rovided to 
facilitate introfluction into and removal 
from the ajiparatu^. Densely packed 
bundles of rags, cotton, hair, etc., must 
be loosened heftire their introduction to 
insure disinfection througlnmt. 

Intermittent, discontinuons, or fractional 
.‘;terilizalion consists in exposure of the 
materials t») he sterilized to steam (with' 
out extra pressure) f(jr 15 minutes on 
each of three successive days. [Prolonged 
application of heat, or the use of heat at 
a temperature exceeding K)0“ C., is thus 
avoided. 

Hoiliuiji water, left in contact for one 
hour, will kill all pathogenic micro-organ- 
isms, excepting possibly the spores of 
tetanus and anthrax. In fact, the germs 
of typhoid fever, cholera, dysentery, pneu- 
monia, tuberculosis, plague, diphtheria, 
erysipelas, and practically all the non- 
spore-forming organisms, are destroyed 
at once by boiling and likewise by ex- 
posure to 60® C. (140® F.) for 20 minutes 
(Rosenau). Boiling water is eminently 
suitable for the disinfection of table and 
kitchen ware, urinals, and cuspidors, and 
most kinds of fabrics. Cleansing with 


319 

boiling water, especially if mercury bi- 
chloride or phenol he dissolved in it, 
efficiently disinfects walls and floors,' 
metal objects, hcd.^ etc. When oily or 
organic, matters arc disinfected with it, 
admixtuve with a strongiy ulkaline soap, 
lye, or hovax is of advantage tt> augment 
its penetrating power. In the operative 
room boiling is emp\«»yi'd especirdly for 
the sterilizatKm f»f metal inslrinnents, a 
special tank such as the .Schimmelbusch 
sterilizer, heated by gas-burners beneath, 
l)eing generally employed. Sterilization 
is effected by boiling for 10 minutes in a 
1 per cent, solution of sodium carbonate, 
the latter serving to prevent rusting and 
injury to cutting edges. Removal from 
the sterilizer may he acc<miplished with 
a perforated tray and long hooks, or, in 
the case of single instriiincnts, with for- 
ceps. Knives are boiled for 2 minutes 
only in racks designed to maintain their 
edges uppermost; needles for 3 minutes 
in an open metal box, and scissors and 
cutting forceps for 5 minutes. The lid 
of the sterilizer should be in place dur- 
ing the process. Boiling is also employed 
frequently in the sterilization of rubber 
article.s and in that of Pagenstecher 
thread, linen thread, silk, silkworm gut, 
horsehair, and silver wire. Rubber draiii- 
age lubcs may be boiled for one-half to 
(*iiv hour in 1 per cent soilium carbonate 
solution, rubber dam likewise in saline 
solution. rul)l)er tissue and gh)ve.s for five 
minutes only and finger-cots for one 
minute. Steriliz:itif»n of w'atcr itself is 
readily effected by boiling, either with the 
aid of as simple an apparatus as an al- 
cohol lamp and spoon or can, or with 
special apparatus ranging from the more 
inexpensive types to the large wnitcr ster- 
ilizers used in hospitals or for other 
purposes. 

Sterilization of solutions of drugs or 
other substances unfavorably modified by 
boiling may be effected by repeated (in- 
termittent) exposure to a temperature of 
65® C. (149® F.). Pasteurisation, which, as 
applied to milk, consists in heating once 
to 60® C. (.140® F.) for 20 minutes, or 
better — ^to provide a factor of safety — to 
65® C. (149® F.) for 30 or 45 minutes, is 
a fairly trustworthy procedure for render- 
ing milk or other fluids free of pathogenic 
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germs, but a process of disinfection and 
not of sterilization, since a smalt propor- 
tion of the non-pathogenic organisms, in- 
cluding the lactic acid bacteria, remain 
undestroyed by the degree of heat applied. 

Sunlight, the ultra-violet rays, and elec- 
tricity may, for convenience, also be con- 
sidered under the heading of thermal 
disinfection. The first named possesses 
distinct germicidal properties, though its 
variability and uncertainty are disadvan- 
tages. The blue-violet and ultra-violet 
rays are alone, active, the yellow and red 
rays having practically no germicidal 
power. Even diffused light has an anti- 
septic action. Tubercle bacilli are le^s 
easily killed by sunlight than the cholera 
and plague organisms. The ultra-violet 
rays, as supplied by the Cooper-Hewitt 
mercury-vapor . lamp, are strongly ger- 
micidal. and are being availed of for the 
sterilization of water, milk, etc., even 
upon a large scale, as in purifying a muni- 
cipal w'ater-supply. Thresh and Bcallc 
showed that these rays would, in clear 
water, kill many bacteria in 5 to 20 sec- 
onds and even resistant spore.s in 30 to 
60 seconds. Electrical currents, except 
in so far as heat Is liberated, have but 
little germicidal power, and the Rbntgen 
rays none. 

MECHANICAL STERILIZATION.— 

The mechanical cleansing constitutes a 
method of sterilization which, though in- 
efficient in itself, acts as an important 
preparatory influence or mordant for the 
subsequent application of chemical disin- 
fectants. Under this heading belongs, 
e,g„ the preliminary scrubbing of the 
hands with green soap and water in the 
preparation of the surgeon for operative 
procedures. The process is sc) hound up 
w'ith chemical disinfection as to be more 
profitably taken up when the occasion 
presents under the next heading, 

CHEMICAL STERILIZATION— The 
mode of action of the various disinfect- 
ants, including, in particular, mercury 
bichloride (see Mercury and Wounds), 
carbolic acid (see Phenol), creolin (see 
Cresols), hydrogen peroxide (see Hy- 
drogen dioxide), potassium permanganate 
(see Manganese), alcohol (see Alcohol), 
formaldehyde (see Formaldehyde), boric 
acid (see Boric acid), iodine (see Iodine), 


and iodoform (see Iodoform), has already 
been taken up. Reference to chemical dis- 
infection will here he limited, therefore, 
to a comparison of these various agents 
and an account of their mode of practical 
application for various purposes. 

The careful tests reported in 1910 by 
Post and Nicoll showed that the Bacillus 
typhosus could he dcstroye<l in one minute 
by the following agents: Argyrol, 10 per 
cent.; protargol, 10 per cent.; silver ni- 
trate, 1 per cent.; mercury bichloride. 
It.SOO; mercury hinindidc, 1:1000; phenol, 
5 per cent.; trikrestjl, 1 per cent.; iodine 
tincture, undiluted, 7 per cent.; f)fficial 
formaldehyde solution, undiluted; alcohrd, 
50 or 70 per cent.; tincture of green soap 
and hydrogen dittxide, undiluted- The fol- 
lowing preparations proved ineffectual; 
Silver nitrate, 1:1(X)0: phenol, 1 per 
cent.; trikresol, 0.3 per cent.; lysol, 
1.5 per ctMit.; creolin, 1 per cent.; 
formaldehyde solution, 1 per cent.; al- 
cohol, 20 or 30 per cent.; potassium t)er- 
manganate, T. t0(X): cr»pper sulphate. 1 per 
cent; boric acid, saturated (1:18) solu- 
tion; potassium chlorate, saturated (6.6 
per cent.) solution; glycerin, undiluted, 
and distilled w'ater. With the streptococ- 
cus, gonocf)ccus, and pneumonia the re.sults 
w'erc, with few exceptions, similar, though 
failures to disinfect were Sf.niewhat more 
frequent in the case of those organisms 
thanwdth the typhoid bacillus, i.c.. stronger 
solutions were generally required. Amf>ng 
the salient items of kn(.»wlcdgc gained 
from studies of this kind have been the 
importance of organic matter, e.g., hlood- 
.seruni, in interfering with the action of 
germicides, and the marked inefficiency 
of such preparations as liquor antisepti- 
cus, U. S, P., listerine, alkalol, and gly- 
cothymoline in destroying bacterial life. 

Practical Uses of Chemical Diainfectanta. 
— Disinfection of the Surgeon's Hands . — 
The procedure generally followed consists 
in first scrubbing the hands vigorously 
for 5 minutes with soap and a brush in 
hot running water. The nails are then 
cleared of foreign material and the scrub- 
bing repeated for 5 minutes more. The 
latter should be rinsed off frequently. 
The hands are then rinsed in 1:3()00 mer- 
cury bichloride aolution or Harringtofi’e 
aolttrion followed by sterile water and the 
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sterile gloves citlicr put on wet in the 
antiseptic solution or after drying the 
hands with a sterile towel. Where it is 
desired to operate without gloves, the 
hands may be dipped in a bichloride-per- 
manganate solution (pr>tassiuni perman- 
ganate, 1 ounce; bichloride, 7\/i grains; 
hot sterile w'ater, 1 c|uart>, rinsed in cold 
1 : 3(XX) or li 40011 bichloride s(dutit«n in SO 
per cent, alcohol every 5 minutes during 
the operation, and after the operation 
treated with a hot saturated solution of 
oxalic acid t<» remove the remaining per- 
manganate. ftdlowed by warm water and 
a cold ammonia solution (ammonia, 1 
ounce, water 2 (piarfs). 'I'o disinfect the 
hands after sei)tic operations a small quan- 
tity of chlorinated lime and of sodium car- 
bonate may be rtibbed into the skin with 
water for a few minutes, then rinsed off 
with warm water. 

F<»r the general practitioner Kolle 
(1907) ami Tavel have endorsed Schum- 
bcrg*s procedure of scrubbing the hands 
tln^ronghly witli a mixture of 2 parts of 
alcohol to 1 of ether, to which 0..s per 
cent, of nitric acid has been added. This 
mixture. Iiesides disinfecting directly, 
shrivels up the skin and confines the 
germs in its crevdccs for several hours; it 
pn>duces no irritation of the skin, even 
upon repeated use. Heusner, for skin dis- 
infection, has recommended the use of a 
solution of 1 part of iodine in a mixture 
of 750 parts of benzine and 250 parts of 
liquid petrolatum. E. McDonald (1915) 
a.sscrts that a solutitm of commercial 
acetone, 40 parts; denatured alcohol, 60 
parts, and pyxol, 2 parts, will completely 
sterilize the hands in .30 seconds. Mc- 
Mullen has used McDonald’s solution, 
after scrubbing wdth green soap, water, 
and alcohol tviih success. 

Disinfection of the Operative Field. — On 
the afternoon of the day preceding tlial 
on which the operation is to be performed 
the skin of the operative field should be 
shaved, then washed thoroughly wdth soap 
and warm water, rinsed with cold water, 
then rubbed with alcohol and mercury 
bichloride 1 : 5(XX), and thoroughly dried. 
Over areas of thick skin such as the 
elbow, knee, and sole of the foot boro- 
salicylic compresses (salicylic acid, 15 
grains, and boric acid, 90 grains to the 


pint) should be applied and renewed every 
four hours, the loosened epithelium being 
removed by sponging with alcohol. If 
the preparation ha.s been thorough, paint- 
ing the operative Ueld and surrounding 
area w'ith tincture of iodine is alone neces- 
sary at the time «il the cuieralion. If not, 
the parts should be scrubbo<l for 3 minutes 
with vSoap, hot water, and sterile gauze, 
the skin sponged carefully with Harring- 
ton’s solution (water, 3(1; alcohol, fi(l; 
hydrochloric acid, (>■, mercury bichloride, 
enough to make a 1:125(1 solution) and 
dried with ether, and the area finally 
painted wu‘th tincture of iodine, beginning 
at the line of incision ( b'ow lcr). V'^hiting 
(1914) rectmimends an iodine tincture 
made with 70 per cent, alcohol. 

Steriltcatiou of Surijical Faraplicnuilla . — 
Rubber tioods, after sterilization by heat, 
may be kept sterile in 50 per cent, alcohol 
or a 1:40 t)r 1 : 20 .solution of phenol. 
iilass insirumeuts such as drainage-tubes, 
syringes, nozzles, droppers, and incilicine 
glasses may be kept, after boiling, in a 
1:HK)0 bichloride solution. Filiform 
bouf/ies should l>e w^ashed, without boiling, 
with soap and water and placed in 1:40 
phenol shortly before use, then rinsed 
with sterile water. Tourniquets and rubber 
bandiu/cs may be W'aslied with soap and 
water and rinsed in 1 : 1(X) phenol. Hand- 
brushes may be sterilized by boiling for 
ten minutes in )() per cent, potassium bi- 
chromate solution, then kept in jars cr>n- 
taining a 10 per cent, bichromate solution 
in l:UKK) mercury bichloride. Catyut is 
sterilized by boiling for 1 hour in alcohol 
on each of 3 successive d.ays, or by boil- 
ing in cumol. Tt may also be sterilized 
(Bartlett method) !>y beating gradually in 
asbest<)s tt> 220*^ F. in the course of 2 
hours, placing it in an asbestf)s-lmed 
kettle containing liquid albolene, allowing 
it to remain there until cleared (usually 
in a few hours), and finally heating gradu- 
ally on a sand-bath to 320** F., which tem- 
perature is maintained for one hour. 
Silkworm ffut and horsehair, after steriliza- 
tion hj-^ boiling, may^ be preserved, respec- 
tively, in a 1:30 phenol solution and 
1:1000 solution of mercury bichloride in 
alcohol. 

Disinfection of Bed and Body Clothing.--^ 
Such articles, after contact with cases of 
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communicable disease, if not disinfected 
by heat, may be immersed in phenol, 5 
per cent; formaldehyde, 10 per cent, or 
mercury bichloride, 1: 1000. If soiled with 
discharges, they should previously have 
been heated under antiseptic precautions 
with 3 per cent soft soap, to SO® C. for 
three hours and two days- later boiled for 
half an hour in water containing 1:3000 
of petroleum and 1 : 120 of soft soap 
(Kosenau). 

Disinfection of Bath .Wafer , — Water used 
in bathing a patient and contaminated by 
his secretions may l)c disinfected by mix- 
ing with the bath water pound of 
chlorinated lime and allowing it to stand 
half an hour (McC'Iintic). 

Disinfection of Fcccs, Urine, and Sputum, 
— The following methods may be used: 
(1) Add a 5 per cent, solution of crude 
carbolic acid to an equal bulk of excreta, 
mix thoroughly’, and allow to stand one 
or twt) hours; (2) similar employment of 
a 10 per cent, formaldehyde solution; (3) 
add an equal quantity of freshly prepared 
milk of lime containing 1 part of freshly 
slaked lime to 4 parts of water, and al- 
low to stand at least 2 hours (the reaction 
of the mixture of lime and excreta must 
be alkaline if succe<is is to be attained); 
(4) add an equal amount of a 3 per cent, 
solution of chlorinated lime, mix thor- 
oughly, and allow' to .stand f<ir 2 htntrs, 

111 the disinfection of feces and urine, 
in the absence of chemicals, a bucket of 
boiling water added to a stool, which is 
then covered and alluwed to stand until 
cool, wdll destroy practically all liacteria 
except the spore bearers ( Ilasseltiiie). 
Arnould (1914) has recommended the use 
of copper sulphate, 6 or 7 grains to one 
liter of stools, Ciunbined wdth the addition 
of sulphuric acid, 5 per cent., for the 
destruction of typhoid and cholera organ- 
isms. In the disinfection of privies, cess- 
pools, etc., lime and chlorinated lime arc 
commonly u.scd. 

Disinfeefion of the Sickroom, — This is 
usually bc.st effected with formaldehyde 
gas, though in the case of yellow fever, 
malaria, and plague insecticide agents 
must be especially employed. Articles 
such as bedding, carpets or rugs, and up- 
holstered furniture, if left in the room 
during the infective period, should prefer* 


ably be left in place until a pre%t^ 
gas disinfection has been performed, then 
removed for sterilisation by ateam. Ob* 
jects to be removed from the room for* 
disinfection should be wrapped in* a sheet 
or bag wet with mercuiy bichloride nolu* 
tion. Before disinfection of the room, the 
latter should be rendered gas-tight, all 
cracks and crevices being sealed by past^ 
ing paper aver them, and hearths or flues 
likewise closed off. The articles remain- 
ing in the room should be arranged so 
that the disinfecting gas will gain access 
to all surfaces possible. Of the various 
methods of generating formaldehyde gas 
for disinfection, Koseman considers 
most relialde tlie permanganate-formalin 
method, n'liis inv(.»lves the use of 10 
ounces (300 c.c.) of commercial formalde- 
hyde solution and 5 ounces (150 grams) 
of potassium i>ermanganatc for every 1000 
cubic feet of air space. The formalin is 
poured over the ficnnangaiintc. previously 
jdaced in a deep bucket or basin, separated 
from the flooring (owing to the beat 
evolved) by a br)ard. Formic acid and 
heat are set free in the ensuing chemical 
reaction, the heat, in turn, liberating 
formaldehyde gas. T’roper formaldehyde 
disinfection requires a temperature of 65® 
F., or higher, and a humidity <'f 65 per 
cent, at the beginning of the process 
(Hasseltine). A control test slumld pref- 
erably be established to' determine the 
efficiency of the disinfection: this is done 
by exposure in the room of a strip of 
(sterile) liltor-paper touched with a drop 
of a broth culture of B. prodigiosus or other 
harmless organism, and inoculating broth 
with the filter-paper .at the close of the 
proces.s. Spraying formaldehyde solution 
is a simple and useful procedure for dis- 
infecting closet.s, caliincts, wardrobes, and 
bureau drawers, but is not satisfactory in 
larger rooni.s. The formalin must be 
sprayed directly upon the articles to dis- 
infect. In disinfecting small rooms a 
sheet may advantageously be hung acro.s.s 
the room and sprinkled freely with for- 
malin. The room should be kept closed 
not less tfiart 8 hours. The formaldehyde 
disinfection should preferably be followed 
by thoropgh mechanical cleansing, sun- 
ning, and airing. 

Purifl^tion, df a room without a gaseous 





,4l<telectaii% may be carried ottt by remov* 
1^4^ the mbvable articles in the room 
one by one for disinfection outside and 
mopping the surfaces in the room with 
Ir 1000 mercury bichloride solution or one 
of the alkaline creaola It is believed by 
many that the results after thorough me- 
chanical cleansing compare favorably with 
those obtained by gaseous disinfection. 
The walls should be carefully brushed with 
the suction brush of a vacuum cleaner and 
the floors ari<l woodwork thoroughly 
.scrubbed with hot water and soap or a 
disinfectant solution. 

For rooms in which fumigation again.st 
diseases transmitted by insects or rats is 
indicated, sulphur dioxide should prefer 
ably be used. The rootn to be fumigated 
should be tightly seated *ind all fabrics 
and metallic objects which arc apt to be 
iiijurc<l by the gas renmved. The ga^ i*^ 
Usually set tree by burning sulphur, •*[ 
which at least 2 pound-' for every 
cubic feet of space .shoiibl be usc<l, or 5 
pounds where a germicidal action (surface 
disinfection c*nly) is (lcsire<l. The .sulphur 
is best burnetl in large, ilat, iron pots, 
each placed in a tub of water, and the 
latter, in turn on a table or box. It is 
best ignited b}*^ making a little hollf>w in 
the middle of the sulidiur, ()ouring in 
some alcohol, and igniting the latt<T. In 
destroying vermin an exposure of 2 to 12 
hours is .sufficient; f<»r a germicidal effect, 
6 to 24 hours. The gas may also be lib- 
erated from liquid sulphur dioxide, which 
is marketed in cans, an<l is merely poure<l 
into a washbowl or iron p<^t. 'Pwo pounds 
of the li(|iii<l are equivalent t»» one pound 
of sulphur. The germicidal action of sul- 
phur dh^xide is favored lo' moisture. 

Sulphur dioxide is applicable to the dis- 
infection of stables, outhouses, freight- 
carsy the holds of .ships, etc. Hydrocyanic 
acid gas is available for similar purposes 
(see llydrocyanic Acid). 

Disinfection of Passenger Cars . — Where 
contamination wdth the virus of a trans- 
missible disease is known to have oc- 
curred, the car should be disinfected 
precisely like a room. Prophylactic dis- 
infection consists in treatment with for- 
maldehyde gas, followed by removal of 
carpets and seats for vacuum treatment 
and several, hottrs^ expomre to 


and by niopping or scrubbing of the lk»or 
with a ^aii^ctaiit solution. 

Disinfectian of Boohs. — ^Books handled 
by persons suffering from contagious dis- 
eases may be di.sinfected by placing 2 of 
3 drops of commercial formaldehyde solu- 
tion on every second page (taking care 
to distribute the drops well), laying the 
hook.s in a clo.sed box in which more 
solution has been sprinkled, and leaving 
the box in a warm place for at lea.st 24 
hours. Larger numbers of books may be 
disinfected while .standing wddely open on 
wire tray', in special chambers. After iii- 
.stituti<m of a partial vacuum, a high per- 
centage of formaldehyde, together with a 
tempiTaturo of 80" C., is applied for 12 
Imurs i l<.oscnau). Hooks merely exposed 
in a sickroom, without having been 
bainlled, require no disinfection save sur- 
face exposure to f(»rmaldehydc gas. S. 

STILLINGIA. —Stillingia (Queen’s 

root or delight, yaw-root, silvcr-Icaf) is 
the dried root of Stillingia syhaiica (fain., 
luiphorbiacea*). The activity of stillingia 
is due to a volatile oil (3 to 4 per cent.), 
a fixed oil, a resin known as sylvacrol; 
tannin is present to the extent of 10 or 12 
per cent., and a small amount of gum and 
starch. The volatile oil has a strong and 
unpleasant odor. 'J'hc fixed oil is soluble 
in ether, and is as acrid as the resin syl- 
var.rol, which can be extracted by alr(thol 
or chloroform. 

PREPARATIONS AND DOSES.- -The 
cfflicial i)reparations are: — 

StiUingia, l\ S. P. (the crude drug). 
Dose, J>-1 dram (2 to 4 Gm.) in decoction. 

Pluidcxtractum stHUngitr (tluidextraet of 
stillingia). Dose, dram (2 to 4 c.c.). 

Syrupus stillingia* compositus, N. F. 
(i(-inp<»und .syrup of stillingia). Dose, 1 
dram (4 Contains stillingia, coryda- 

lis, iris, sambucus, chimaphila, coriander, 
and xanthoxyliini. 

PHYSIOLOGICAL ACTION.—ln 

small doses, frequently repeated, it is be- 
lieved to stimulate the. various secretiou.s, 
acting as an alterative. It is al.so regarded 
as a .stimulant to the heart and circulation. 

In large doses, stillingia is a strong 
irritant to the gastrointestinal tract, pro- 
ducing nausea and vomiting, and violent 
catharsis. 
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THERAPEUTIC USES,— Stillingia was 
formerly employed as an active alterative, 
•but evidences of its virtues are lacking. 
It has been used, especially in the South- 
ern States, as an alterative in syphilis, 
scrofula, chronic liver disorders, and 
chronic skin affections. In jaundice, 
hemorrhoids, constipation, and disordered 
digestion from insufficient action of the 
liver, .slillingia has been much used. The 
ct.mpound syrup (N. \\) is used as ve- 
hicle for p<Jtassium ioditle in syphilis, 
chronic rheumatism, etc. W. 

STOKES -ADAMS DISEASE, 

See J Tkakt and J^iiKH AitDii : Heart- 
bloc K. 

STOMACH, CANCER OF.- 

Keliahlc recent statistics sliovv that 
carcinoma <»f the stomach is on the 
increase. In 1^1] 3 over 75,fXXl deaths 
were aUribntal)le to this cause in the 
United States alone, while, according 
to Smitliies, over one-half million 
deaths occurred tliroughout the civi- 
liml W(»rl(l ill the same pericKl. 

ETIOLOGY. — The disease occurs 
with the greatest freriiiency between 
the ages of 40 and 70. 'Die theories 
advanced in e.xplanation of the atypi- 
cal epithelial proliferation, based on 
embry(»nic rests, infect if »n, chemi- 
cal, thermic, traumatic, and infections 
irritants, do not explain all the phe- 
nomena ctf gastric cancer. An at- 
tempt has been made to implicate 
occupation, alcohol, tobacco, trau- 
matism, diet, heredity, but none of 
these factors has yielded a satisfac- 
tory clue. Sex incidence shows ap- 
proximately three males afflicted to 
every female. 

The frecjiiency with which car- 
cinoma is engrafted upon ulcer justi- 
fies active study in this direction. 
Approximately 60 per cent, of ail 
cases of gastric carcinoma operated 
upon at the Mayo Clinic, according 


to Wilson (collected papers of St 
Mary's Hosp., Mayo Qinic, pp. 149, 
1913) gave a long history of gastric 
distress, averaging 11.4 years 
prior to a short history (average six 
months) of severe symptoms due to 
gastric cancer. The remaining 40 per 
cent, gave short histories, averaging 
seven months. Of the specimens ex- 
amined ()0 per cent, sliowed ulcers 
with bases free of cancer, while about 
40 per cent, showed them to be uni- 
f(»rnily cancerous. 

These statistics are somewhat 
higher than those reported in other 
parts tif the country, and liiglier than 
my own. iVIacUarty believes tliat 
the cancer cell in the stomach comes 
from the intraglandular hyperplastic 
cells of tlie muco.sa and represents a 
terminal malignancy in the pre-exist- 
ing hvperjjlasia. 

SYMPTOMATOLOGY AND 
DIAGNOSIS. — (iastric carcinoma 
is attended by symptoms due, on the 
(»ne liand, to the effect of the disease 
f*rr jr, namely, weakness, emacia- 
tion, cachexia, loss of weight, and, 
<>11 the other, to the sj>ecihc action on 
the gastric walls, namely, epigastric 
tum(»r, loss of ajipetite, nausea, vomit - 
ing, and interference with gastric 
function. Pronounced disturbances 
in motility and secretion can occur, 
varying with the location of the 
tum<)r. 

An important question is the prob- 
lem of early diagnosis. Every method 
availa])le must be brought to bear. 
Several fundamental points must be 
borne in mind. Carcinoma must be 
recognised before emaciation, anemia, 
weakness, tumor, and cachexia ap- 
pear; in the presence of these symp- 
toms the case is already inoperable. 
Secondly, the very first stage of can- 
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cer, represented merely by an iso- 
lated group of aberrant cells, can 
hardly be diagnosed, because radio- 
logically it will not deform the image 
and physiologically it will not inter- 
fere with function. Therefore, when 
we witness an actual disturbance, the 
disease is already advanced. 

The patient docs not consult the 
physician until definite syniptonis are 
present, and yet dofinile symptoms 
often si)ell disaster. then, are 

\vc to cope with the condition? By 
educating tlie ])ublic to the fretjucncy, 
danger, and necessity of early diag- 
nosis, and then by submitting any 
persistent gastric c(mdilion which ap- 
pears during the “cancer*^ age t<» 
all diagnostic nieth<.»ds available. 

'riie means at onr disjjnsal arc: (1 ) 
history and clinical examination; {2) 
]aborat( )ry diagnrisis, bacteriological, 
ser<»logical and chemical: (3) X-rays, 
(iraliam (collected pajuM's, St. Mary’s 
llosj)., May(j Clinic, B^13) recognizes 
three t)'pes of history in ga.stric car- 
cinoma: First, a long precancenms 
history, often years in duration, 
clearly an ulcer history (40-42 per 
cent. ) ; .second, those who for months 
or years i)ast had gastric symptoms, 
hut wIjo for months or years have 
had freedom from discomfort; third, 
those whose trouble came as a thief 
in the night or who have seemed to 
leap from health to grave disease, — 
the latter, 58 per cent, loss than two 
years. As liistorics are better studied 
group 3 decreases and groups 1 and 
2 increase proportionately. 

The symptoms vary with the to- 
pography and nature of the growth. 
Again, the course varies according 
to wdiether the patient has been pre- 
viously in perfect health or whether 
the growth is engrafted on the ulcer. 


: ^5 

Pain is almost constant, usually 
dull, boring and continuous. As a 
rule, it is not intense, but shows ex- 
acerbations after the taking of food. 
Occasionally, food relieves it. It is 
often described as “burning,’' “.sore- 
ness,” “aching,” with a feeling of 
fullness and discomfort. A few^ cases, 
up to an advanced stage, show no 
definite pain. 

/ 'omiting appears as the disease 
]>rogresscs. In pyloric cancer it may 
»>ccur early and yield a rancid, foul 
material. In the ulcer carcinomato- 
sum ty]>e all the signs of gastric 
dilatati(‘n with hypersecretion may 
he present. 

(7a.9 is ejected in many cases along 
with hitter or sour crnclations, al- 
though often the symi)iotn is simply 
a trou])lesonie aerophagia. 

Anorexia occurs rather early, and 
may later l)e associated with nausea. 
Soon all desire for {(.hkI is lost, par- 
ticularly for meats. Vet in medio- 
gastric carcinomata and in non-ob- 
structive neo])lasms, the appetite, 
cemsidcring the gravity of the lesion, 
is often good. 

In a number of cases eiiiariation, 
loss of weight and anemia (K'cur be- 
fore any localizing syni])toms become 
apparent; in another group gastric 
symptoms will dominate the picture; 
while in the course of a chronic-ulccr 
history the heartburn and burning 
may abate and the pain become al- 
most constant, with, prol)ahly a grad- 
ual change in the gastric chemis- 
try, with sudden or gradual loss of 
weight. While constipation is more 
frequent, diarrhea may occur, with 
foul, putrid stools and signs of sec- 
ondary intestinal infection. Again, 
vomiting may be the first symptom 
witnessed. 
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Often the symptoms are so mild 
that the patient hesitates to consult 
a physician until the disease is prac- 
tically inoperable. 

On the vvliole, the wise physician 
should realize, in the presence of 
any of these symptoms during tlic 
‘^cancer” age, the necessity for a 
careful and exact study of gastric func- 
tion and loiU not U'ait for the de- 
velopment of the characteristic picture 
which, when found, indicates that the 
process is already too far advanced. 



Frequrnoy of i-arfinoma In ditforent purtR of th« 

Btoninrh. (Aftvr Sniillilt'B' tnMt'; Sr>l ram’H.) 

Tumor . — In about .^0 to 6() per cent, 
of cases a tumor is fotmd per cent, 
of gastric tumors are carcinomatfnis — 
Graham: collected i)apers, St. Mary's 
Hosp., Mayo Clinic, p. 180, 1913). 
Tn S(.»mc cases hepatic disease or 
widespread lymph -node involvement 
can be determined. Pyloric cancer 
with gastric dilatation can easily be 
demonstrated, but the findings of 
early gastric carcinomata are prac- 
tically limited to those of the labora- 
tory and the X-ray. 

Laboratory Diagnosi8,-*-While no 
definite pathognomonic methods have 


as yet been elicited, there are certain 
phenomena of great diagnostic im« 
portance. Examination of the stom- 
ach is made particularly by means of 
the test-meal and its many modifica- 
tions. One should investigate the 
following: (1) the empty stomach; 
(2) gastric motility; (3) gastric se- 
cretion; (4) presence of substances 
indicative of neoplasm. 

In gastric carcinoma more than 
one-half the cases (69 per cent. 
Smitliies-( )chsner : “C'ancer of the 
Stomach,” 1916) show food retention. 
Obviously, these cases were ex- 
anirincd in an advanced stage. In the 
empty stomach, instead of the nor- 
mal bacterial flora and leucocytic 
content, with a moderate amount of 
mucus and sfjuanious epithclia and 
an appreciable total and free acidity, 
the quantity in carcimmia exceeds 
normal (50 c.c. ), and is usually made 
up of a puree of leucocytes (])Us), 
blood, macroscopic or cK'cult, and 
often disintegrated and necrotic tu- 
mor f)articlcs. llacte^ia are numer- 
ous and mixed, and associated, pos- 
sibly, with the f )i)pler-l»oas bacillus. 
Smithies found lactic acid in (»().8 per 
cent., and no free hydrochloric acid 
in (iC) per cent. This represents the 
average frequency, although in a 
series J have studie<l, confirmed by 
f»pcration, 1 have been surprised at 
the relatively high total and free acid 
figures seen in some cases. Smears 
.should be made, stained, and .studied 
ff>r neoplastic tissue and irregular 
mitotic cell formations. Often an 
excess of mucus is found. 

The regular Ewald meal is given 
(35 gratfis of toast and 250 cx, of tea 
or water), or any of the mixed meals. 
Even tlie water meal may be used, 
showing admirably the food rests, 
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neoplastic dibris, and epithelial des- 
quamation. The meal can be ex- 
tracted by- the old niethcxi, or, better, 
by the fractional tube at intervals and 
the exact trend of digestion followed. 
Rzndcncc of early carcinoma is often 
found only in certain samples. It 
causes a doumioard tratd in secrctiotr, 
both as • to quantity and aeidity. In 
our studies this seems to hold true, 
wlictliei*' the cancer be primary or 
inijjlantcd upon an old ulcer with hy- 
persecretion. Normally an Evvald 
meal is evacuated within two and one- 
half hours. If this meal remains for 
si>me time longer, as can easily be 
demonstrated l>y the fractional tech- 
nique (see below), disturbed gastric 
motility exists. In mediogastric car- 
cinoma and carcinoma high up in the 
stomach we have usually found no 
interference wn'th motility. In an- 
trum and pyloric carcinomata motil- 
ity disturbances arc common. 'Phe 
digestive curve, instead of reaching 
its heig'ht in one to one and one-half 
hours, usually shows a subacidity. 
ft -is a mist alee to ^eait for achylia or 
anacidity in the duu/nosis of fjastric 
carcinoma. .Many cases never show 
complete acIiA'lia. Migli acidity is lud 
infre(|uent in carcinomatous ulcer. 

VV'beti the stomach walls are rela- 
tively approximated, blrxKl, i)us, mu- 
cus, and tumor debris can be found, 
while frequently absent at other 
times. The time, therefore, to search 
for intragastric evidence of carci- 
noma is on the empty stomach and at 
the extreme end (d digestion. The 
classical syndrome of no free acid, 
lactic acid, and Oppler-Boas bacilli is 
usually a death warrant. If we are 
to benefit these cases by early diag- 
nosis, five diagnosis must be made be- 
fore these findings appear. 


Smithies showed that lactic acid is 
present in the? meal in 34.3 per cent, 
of retention cases, and only 16 per 
cent, of non-retention cases; the 
average total acidity was 32 and the 
average free acid was 9.2, wdiile the 
meal showed bacilli of the Oppler- 
Boas variety in 87.2 per cent, in the 
retention group and in 36 per cent, 
of the non-retention group. These 
findings closely approximate our 
owm. in operatively confirmed car- 



Proteln, total acidity aod free acid curvea in case 
of gastric carcinomu. {('Inrke nnd JichfunH.) 


cinoma, absence nf many of the sup- 
posed typical findings is api)arent. 

W'C have pf)inted out (Clarke and 
Rehfuss: Jour. Amcr. Med. Assoc., 
Ixiv, p. 1737, 1915) that in cancer the 
protein curve of gastric digestion is 
out of all proportion to the acid curve, 
and have described the fractional 
technique by w'hich this study can be 
made. In doubtful cases, its applica- 
tion is of great value, and indicates 
that there is some substance poured 
out from the neoplasm, increasing in 
concentration as digestion goes on. 
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^^an.y methods have been devised 
to show neoplasm by g-astric an- 
alysis : — 

(1) Deviation in acid and ferments. 

(2) Presence of organic acids. 

(3) Increase in nitrogen or protein; 

Nitrogen content. (Salomon; 
Dent. mod. Woch., xcvii, p. 
499, 1909.) 

Alhumiii content. (Wolflf and 
Junghans: Berl. klin. Woch., 
nu. 22. 1912.) 

F r a c t i o n a 1 protein content. 
(Clarke and Uelifuss; Jour. 
Ainer. Med. Assoc., Ixiv, 1737, 
1915.) 

(4) Cilycyl(rypt(»plv<ui. ( Neiihauer and 

ImscIut : Dent. .Archiv f. klin. 

Med., -xcvii. p. 49^). 190f).) 

(5) Tryptophan. (Weinstein. .Sanford 

and K<»senhloofn: Aiiier. 

Mod. Assoc., Iv, p. 1085, 1910.) 

(6) .Amino-acids. (Barlocco; Berl. klin. 

Woch.. xlvii, p. 1.536, 1910.) 

Salomon showed that the wash 
water after a .special technique in 
non-carcinomatent.s cases contained 
from 0 to 16 mg. of nitrogen per 1(X) 
C.C., while that of carciiKnna yielded 
from 10 to 70 mg. Smithies believes 
that the WollT-Jimglians reaction is 
of decided value, but its value is very 
much enhanced when the fractional 
technique given here is followed 
( lour. Amer. Med. Assoc., Ixiv, p. 
1737, 1915) 

Specimens are collected by means of the 
fractional tube at riftecn-minutc intervals. 
One c.c. of the filtered juice is diluted with 
9 c.c. of water; 5 c.c. nf this is again added 
to 5 c.c. of distilled water, and the dilutions 
are kept up until a scries is obtained repre- 
senting 1 : 10, 1 : 20, 1:40, 1 ; 80, 1 : 160. 

1 : 320, 1 ; 640 or more. Then they arc 
.stratified with approximately 1 c.c. of the 
Wolff phospholungstic acid reagent. 
Kcadings arc immediately made and the 
lube giving a ring at greatest dilution 
recorded. 

The glycyltryptophan and trypto- 
phan tests, in the light of recent 


communications from our lal>oratory 
(Spencer, Meyer, Rchfuss, and Hawk: 
Amer. Jour, of Physiol., 1916) and 
others, seem valueless. 

Blood is found iti about 75 per cent, 
of ca.se.s, by the fractional technique 
in a larger proportion, and with about 
equal frequency in the stools. 

Lactic stexd found regularly in the 
stomach in 35 cases of gastric can- 
cer. Sarcina"* were observed in 3. In 
a case of renal carcinoma there was 
considerable lactic, acid in the sound 
stomach. The symptoms had long 
pointed to tl)is organ; a sinii)lc ga.s- 
Iric ulcer was found. lvo<lel1a ((*or- 
resp. f. schweiz. Aerzte. June 1, 1918). 

The ^4hffrrJioIdrn reaction cannot be 
def»eiidcd upon for diagnosis. Von Dungern 
{ Munch, med. Woch., xxvi, 1380, 1913) em- 
ployed the method of complewent deznatipn; 
Waclli (Mitt. a. d. (Jrcnzgeh. d. Med. u. 
Chin, XXV, 184, 1912) the antitrypsin reaction, 
which has been further elaborated by Knux 
and Savignac (Arcliive.s dt ^ mal. de I'App. 
Digest., vl, 453, 1912), etc.; but none of these 
has been .satisfactory. The anaphylactic re- 
action of KansobofT (Jour. Amer. Med. 
Assoc., Ivii, 103, 1911: Ixi, 8. 1913), the 
mciostuffmin reaction of Ascoli (Miiiich. 
med. Woch., Ivii, 03, 1910), the hemolytic 
test of Kelling (Archiv i. Verdanungk., 
xviii, U4, 329, 1912), the cytolytic test of 
Freund, and Kaininer (Biochcni. Zcil>ch., 
xxvi, 312, 1910: xliv, 470. 1913), the hemo- 
tytic reactions of C’rilc. bischel, i''rankel, the 
skin reaction of Elsbcrg, Ncuhof, and Geist 
have all been recommended, but none of 
them has proven to be specific or infallible. 
The estimation c>f colloidal nitrogen, neu- 
tral sulphur, and the determination of the 
oxyproteic acids have been stigge.sted fl.9 
urinary tests, but the same criticism, namely, 
their non-specificity, renders them unfit as 
diagnostic tests. 

X-ray Examination.— -By means of 
careful fluoroscopic and serial radi- 
ography it has been possible tf) deter- 
mine gastric neoplasm in its incip- 
iency. This method reveals the form, 
size, and position of the organ, and, 
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as Beclere was accustomed to say, 
gives a *^moulage*' or cast of it. 
Carcinoma interferes with gastric 
peristalsis, causes “defects'* in the 
gastric image, and frequently can pro- 
duce shrinkage or fixation of the 
whole organ. In advanced carcinoma 
the picture is characteristic by its 
moth-eaten appearance in the medul- 
lary and adenocarcinomalous tyi)es or 
its shrinkage and irregular canaliza- 
tion in the scirrhous types. Early 
carcinoma may produce merely a 
persistent pocket or “tilling defect** 
in the image, which is with difficulty 
distiuguislied from ulcer or .spasm. 
The possibility of defects due to ex- 
tragastric ])ressure or adhesions niii.st 
be constantly borne in mind. Achylia 
with ads'anced scirrhous cancer and 
C(.mt)lcte narrowing of the pyloius 
and antrum, will fre(jucntly produce 
the picture of patulous pylortis and 
rapid e\acuatioii, while the opposite 
form, a large stcnosing carcinoma of 
the antrum <>r pylorus due to medul- 
lary or adenocarcinoma will be found 
accompanied by gastric dilatation. 
The combined fluoroscopic and plate 
method is of the greatest value and 
when the former is combined with 
manual ])alpatiou under the screen 
much can ])e elicited. The visualiza- 
tion of the pali)able tumor ami the 
coincidence of the filling defect with, 
it are convincing findings. 

TREATMENT.—Thc treatment 
alone offering positive cure is sur- 
gical removal. Surgery itself has its 
lirfiitations, but the gravest daiigcr of 
all is late diagnosis. This is due pri- 
marily to consulting the i)hysician 
only after the disease has been fully 
developed, secondarily to the phy- 
sician who fails to insist on. a thor- 
ough study of the case. 
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Operation gives no hope of suc- 
cessful completion if (1) the tumor 
crowds w'ell up in the cardia; (2) 
if the cardia is obstructed; (3) if 
the growth is diffuse and the organ 
shrunken; (4) if there is extensive 
glandular involvement; (5) if there is 
involvement of other organs, a.s the 
pancreas, liver, or colon; (6) if foci, 
such as the rectal shelf and ovaries, 
be transplanted, and (/) extreme 
cachexia must be considered (Gra- 
ham). "I'hcM'e is prospect of a 5-year 
cure in 2.S per cent, and a three-year 
cure in 41 per cent. (Mayo). Sur- 
gery’s chief cimtribution is thus pro- 
longation in life, althoug)] cures are 
alst> met with. 4'lie oj)erative mor- 
tality of a resection is alxnit 10 per 
cent. 

Medically in inoperal)le cases, 
where motility is still intact, the 
problem before us is essentially one 
of a proper diet and measures to pre- 
vent, as far as possible, infection of 
the ulcerated neoplasm while trying 
to relieve symptoms. The diet should 
be highly nutritious, finely divided, 
and, as far as possible, predigested. 
Vegetables, in ])iiree form, finely 
chopped meats, souffles, peptonized 
milk, starchy foods which have been 
dextrinized, and an avoidance of all 
coarse, irritating foods and of all but 
finely ennilsified fats — as we want 
f(.Kids Avhidi rapidly leave the stom- 
ach — are the proper dietetic measures. 

Gastric lavage and the use of anti- 
septics and alkaline cleansing agents 
locally are often of much value, while 
iiistillalioti of silver salts will often 
help control secondary infection. 

The use of the Coley toxins or the 
split protein vaccine of Vaughn (N. 
Y. Med. Jour., Oct. IS, 1910) sug- 
gests itself, as well as the various 



330 STOMACH, DISEASES OP (BASSLEfe). 


forms of colloidal therapy, but as yet 
no satisfactory treatment has been 
devised. Radium locally and deep X- 
ray therapy confer little benefit. The 
greatest good comes from attention 
to details care of the mouth and 
throat, regulation of the did, preven- 
tion of intestinal infection, and insur- 
ance of regular IkjwcI evacuation. 
Lavage and bitter tonics f<3r ano- 
rexia; orthoform, anesthesin, spirits 
of chloroform pain, or even the 
use of analgesics in suppostory form ; 
cerium oxalate, sodium bicarbonate, 
bismuth subcarbonate, magnesium 
oxide for l>urning and discomfort; 
mineral oil, cascara, phenolphthalein, 
extract of belladonna and magnesia 
as laxatives, or colonic irrigations for 
obstinate constipation, are all in or- 
der. If stenosis <.)cciirs, surgical re- 
lief is indicated. 

Martin E. Rehfuss, 

Philadelphia. 

STOMACH, DISEASES OF.-- 
GASTRIC NEUROSES.— Syno- 
nyms. — Nervous Dyspepsia, Dyspep- 
sia. Tiuligestion, Flatulency, Weak 
^Stomach, etc. 

General Considerations. — True neu- 
rosis of the digestive canal occurs 
chiefly in subjects between the 20th 
and 40th years of life and with about 
equal frc(iuencv in the two sexes. 

Its general causes are disorders due 
to abnormal nutritive states of the 
nervous system, and developing, e.g., 
from insufficient food, low vitality, 
physical or mental overworlf, or a 
general abnormal catalxdism. Added 
to these are toxic causes and instabil- 
ity of the psychic make-up. 

NEUROTIC SECRETORY CON- 
DITIONS. 

HYPERACIDITY.-^Hyperacidity 


is a symptom of some form of irrita- 
tive disorder. This may be an ulcer, 
l^ichmanii’s disease, etc. But some- 
times die condition is a pure neuro.sis. 
Etiology. — Hyperacidity is found 
in the young and middle-aged, less 
often in the old. The fallowing fac- 
tors are important in its jiroduction. 
First: Indiscretions in diet, c.g,, the 
use of irritating, excessively bulky 
foods, large meals, the abuse of 
alcohol, tea and cufTee, and ])articu- 
larly that of tobacco; hasty eating; 
drinking of excessively hot c)r cold 
fluids or carbonated beverages, par- 
ticularly wdth the meals; eating of 
frH>ds loo highly seasoned or with 
essential oils, and the use of an ex- 
cessive amount of candy. .Second: 
Disturbances of tlie gastric sccret<»rv 
apparatus due to metital strain, over- 
work. anxiety, worry, liysteria, neu- 
rasthenia, melancholia, and psychic 
conditions. Any sudden mental shock 
may bring on low or absiMit secretion 
()r motility, and when mental strain 
is long continued, the opposite may 
occur in the secretion, the motility 
at tlie same time remaining normal 
or even being depressed. 

As to whether primary myasthenia 
or atonic states of the stomacli should 
be considered causes of hyperacidity, 

I have doubts. IJiit there is a form 
of hyperacidity secondary to chronic 
consti])ation, and likewise there are 
symptomatic hyperacidities due to 
open, more or less healed, or irrita- 
tive scars from acute or chronic 
ulcer ; early gastric cancer, chole- 
lithiasis, pancreatic or renal calculi, 
acute hepatitis, a mild degree of acute 
ga.stritis, ' gastritis acida, chlorosis, 
etc. 

Symptoms.-^Whatever the cause, 
the symptoms are, as a rule, the same : 
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Eructations of acid gas or regurgita- 
tions of acid food or fluid (sometimes 
termed pyrosis), heartburn, pain and 
burning in the stomach and cardiac 
region, severe stomach pressure, dis- 
tress one or more hours after meals 
(relieved by {(kkIs or alkalies, made 
worse by starches), attacks of nausea, 
and perhaps occasional \m uniting dur- 
ing the height of gastric digestion, 
tlic return burning the throat and 
benumbing the teeth as it passes 
over them, thirst or an excessive flow 
of saliva, constipation, anorexia, ma- 
laise, headache, loss of weight and 
strength, and finally the development 
of neurasthenic states. The neurotic 
form is usually a])rupt in onset, and 
relief on taking f(»o(ls or alkalies, or 
when the stoniacli is em])ty, is 
marked. Where tliere is a dietetic or 
neurological cause, recurring attacks, 
with intervals of relief, may be 
present. In the secondary forms, on 
the other band, with the exception 
of duodenal ulcer, this liistory of 
intermission is not common. 

DiagnosU. — 1liis is made from the 
symptoms, the discovery of a cause, 
and the analysis of test meals. The 
jfliysic.al examination is usually nega- 
tive, though mild anemia may be ob- 
served. In some, however, there is 
ei)igastric tenderness, nimiiiution in 
the chlorides and increa.se in indican 
are frequently observed in the urine. 

Considering only the neurotic and 
dietetic types, the bulk of return 
from an Ewald meal is increased. 
The total amount may be as high as 
120 cx., with a high acidity, usually 
above 30° of combined HCl. A nor- 
mal stomach should not give an acid- 
ity above 30°, and a total return not 
above 90 c.c.). Poor digestion of the 
starch content of the test meat, an 
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empty stomach two hours after a 
simple test meal, and an alkaline or 
neutral st^)macli when it is empty of 
f<xxi, are other features of hyper- 
acidity. 

In the digestive form, while there 
may be no f(K>d in the stomach be- 
tween meals, a little fluid content of 
an acid nature may continue from 
one meal to the next. The nuvrning 
empty stomach in these cases is usu- 
ally neutral or has only the slightest 
acidity. During the attacks the mu- 
cus content may be elevated slightly, 
but, as a rule, it is normal, and often 
below normal. 

Prognosis. — Upon removal of the 
cause at least 90 per cent, of these 
cases become symptom-free. 

Treatment. — I'lie main indication.s 
are to control the hyperesthesia of 
the stomach and to give sufficient 
food to maintain an equilibrium; or, 
if necessary, cause an addition in 
nutrition, (.'ombining the free acid- 
ity by proteins is really unimportant. 
Use simple fluid or semisolid foods, 
hyperesthesia being ilius minimized, 
and a liigli caloric value in small 
bulks maintained. Small meals of 
alK)Ut equal size and strictly regular, 
frequent feeding should be ordered, 
h-ggs, fresli milk and cream, well- 
ciioked cereals, bread and crackers, 
tegetber with a considerable quantity 
of Ijiutcr, soft vegetables, minced 
meat, etc., answer to g(X)d purpose. 
After a few weeks additions to the 
diet can be made, and at this time 
lime-water or alkaline drinks such 
as Vichy, Congress Hathome, or 
Carlsbad may answer. 

Hygienic, physical and hydropathic 
measures sliould not be neglected. 
The overworked should be ordered t(» 
rest, and those who have been under 
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a mental strain sent to the country, 
seashore, or mountains. Outdoor 
life and physical exercise are most 
l>eneficial. Walking to the place of 
business and home again, with an 
additional walk in the evenings, ren- 
ders this possi])le to the business 
man. With women, less carriage and 
car riding, fewer social functions and 
theaters, and more exercise and open- 
air life, are iniportant factors, in the 
treatment. Gastric lavage is malprac- 
tice. In patients susceptible to it, 
electricity is helpful for a short time, 
and, the condition ])ersisting, intra- 
gastric galvanism with the positive 
pole internal; or, if results are not 
thus obtained, the negative pole in- 
ternal, is helpful. When atony or 
marked constipation exists, the fara- 
dic current with slow interrujuions 
or the sinusoidal current is best em- 
ployed, In neurasthenia high fre- 
quency to the spine has served a 
good purpose. The morning cold 
plunge or sponge bath, or the morn- 
ing rub with a cold wet towel, are 
serviceable, and a hot douche before 
retiring may relieve the insomnia. 

For a long time the alkalies have 
been used to control the subjective 
distress. Positive and alnmsi imme- 
diate benefit comes from their use, 
and no harm follows their use for 
long periods. As a rule they should 
be administered after taking fexd, 
when synii>toms <levelop (from one 
to three hours after meals). 

For hyperchlorhydria : — 

B Maynesii oxidi, 

Bismuthi suhearhomtis, 

Sodii birarhanatis, 

Sodii carbonatis exsiccati, 

Sacchari Jactis Siiss <10 Gm.). 

Fiat pul vis. 

Sig. : Take ]/u tcaspoonful in water One, 
two, or three hours after meals. 


When constipation exists:— 

B MagnesH oxidi Stiss ( Gm.). 

lidistura rhei et soda* Svij (200 Qm.). 

M. Sig.: Take a tablespoonful (as re- 
quired in time) after meals, in water. 

Or, when a powder or mixture is 
not desired : — 

B Magnesii oxidi, 

Bismuihi subcarhonatis, 

Pulvcris rhei aa Svj (24 Gm.). 

Fiant tahella; no. l. 

Sig.: Take 1 or 2 tablets (as required in 
lime) after meals. 

The second drug of imj>ortance, 
which is of particular value in a per- 
sistent case, is belladonna or atropine. 
This drug effcctiially inhibits gastric 
secretion. ])Ut its iinj)leasant physio- 
l<«gical effects may require discon- 
liuuance. 'rablcts or t)ills of extract 
ni* belladonna *4 grain (0.016 (im.) or 
atropine sulphate Viou grain (O.OOOf).'^ 
(im.) may be taken after meals, or 
(»ne of these may be added to any of 
the foregningr alkaline combinations. 

A'erve .sedatives such as the bro- 
mides, valerianates and sumbul are 
ino.st valuable to control the hyper- 
estliesya commonly present in these 
cases. Its symptoms are most pro- 
nounced when irritation from free 
hydrochloric acid takes place; hence 
the importance of a suitable diet. A 
useful prescription is the following: — 

B Sodii bromidi, 

Tinctnne valcriantr, 

FI. ext. sumbul aa 3iv (16 c.c.). 

Syrupi q. s. Siij (90 c.c.). 

M. Sig.: Take a tea.5poonful, after meals, 
in water. 

Olive oil and other hydrocarhonsv 
have been highly recommended, the 
former especially by Cohxiheim. Its 
use in tablcspocmful quantities, swal- 
lowed before meals, is sufficient. The 
oil coats the interior of the stomach 
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and inhil)its the secretion of acid. In 
those not nauseated by it, its use is 
worth while, particularly since it is a 
good reconstructive in the under- 
nourished, and may keep the bowels 
regular. Addition of salt to the olive 
oil should not be allowed. 

A morning dose of Carlsbad salts 
in a glass of warm water is an excel- 
lent measure. This neutralizes the 
acidity present and also moves the 
bowels, and when given well-diluted 
in water it acts as an internal lavage 
of the stomach. The C arlsbad salts 
can also be used in small doses — 15 
grains (1 (im. ) — in Vichy after 
meals. 

SUBACIDITY AND ANACID- 
ITY. — Jn siiliacidity there is a low se- 
cretion of hydrochh»ric acid, with or 
without a lowering of the enzyme 
content. In anacidity hydrochloric 
acid is absent, but the en/yines t)reS' 
ent. In achylia neither is present. 

Etiology. — In instances of pro- 
longed atixiely, worry or suspense 
the secreltny functions the stom- 
ach are usually inhibited or absent, 
and but very rarely run hyperacid. 
'I'he elTects of tl)ese emotions must 
be taken into c(Misi(lerati<»n and not 
to4i niiicli signihcaiice attached to test 
meals removed under these condi- 
tit»ns (or on the tirst day men- 
struation). 1'here is. however, a neu- 
rotic subaciditv in which the acid and 
also often the other (xmstituents of 
the gastric secretion are lessened in a 
more continuous way. While some 
of these cases arc psychic or mental, 
most of them are due to debility 
from long-standing unhygienic condi- 
tions, anemia, neurasthenia, hysteria, 
Graves’s disease, tabes dorsalis, and 
long-standing diarrhea from any 
cause. Subacidity is also a most 


constant finding in chronic gastritis, 
in early cancer, and in febrile condi- 
tions in general. In persons past the 
50th year of life there is a marked 
tendency to diminution of gastric se- 
cretions, Some people, moreover, 
have always had a subacidity or ab- 
sence of 11 Cl without ever experi- 
encing any symptoms therefrom. 

Symptoms. — These vary greatly. 
Epigastric pressure before and after 
meals, but usually more marked after 
them, with fullness, eructations, ano- 
rexia, diarrliea, intestinal disturb' 
ances, occasionally nausea, head- 
aches, and great nervousness are the 
most C(.)Tnmon. 

Diagnosis. — The chief factor in 
diagnosi.s is test-meal anahsis. In 
subacidity the dimethylamidoazo so- 
lution or paper shows only a faint red- 
dish tinge; the (iinsburg test is also 
low. In anacidity or nervous ach 3 'Ua, 
abnormal organic acids, such as lac- 
tic, acetic, and butyric are met with. 
No case of nervous achylia should be 
diagnosed on the Tr»pfer metliod 
alone, 'i'he I lay em- W inter method 
(»f estimating total chlorides and the 
tests for the enz\'motic ])ower mnsl 
also be applied, h'urther, tlie dimi- 
nution or absence of JIC! and enzyme 
mnsl not be noted at every examina- 
tion of test meals (and several slmuld 
be extracted); if tliey are. one is 
probably dealing" with a more serious 
state of affairs. 

Prognosis. — This depends upon the 
removal of the causative condition, 
wdiich is usually possible. W'here 
the condition is of long standing the 
treatment may require some months. 

Treatment. — Tn the acute nervous 
cases the removal of the cause, seda- 
tive symptomatic treatment, and gen- 
eral directions regarding diet, state of 
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licrfth, ctc.^ answer all purposes^ A 
change of envinnunent is often 
dent. When the condition persists, 
it may be necessary to allow only 
enough proteins as will combine with 
the hydrochloric acid present, or, in 
its absence, a less amount, in finely 
divided form — ^just enough to main- 
tain nutrition. Important are the 
use of foods that arc finely divided 
and the liberal cmplcjynient of well- 
cooked carbohydrates. When the 
ability to digest meat is deficient, 
substiliition of brains, sweetbreads, 
etc., may answer, ^lilk, as a rule, 
is not very well l)orne. Of the 
liquids, brotlis, such as rice, chicken 
and harlev. as well as albuminous 
drinks and raw or soft-boiled eggs, 
are recommended. IVs'is, beans, and 
lentils in puree form or broths arc 
useful. Potatoes, rice, tapioca, sago, 
and farina, well-cooked in water or 
dilute milk, are well ])orne; like- 
wise, any t>f the breads, rolls, simple 
v.ike, or crackers, and a little butter. 

Intragastric faradism may be used 
when gastric motility is impaired. 

'I'he drug treatment comprises sub- 
stitution therapy and also an attempt 
to improve secretion. 

Permanent results may be obtained 
in achylia by lavage of the stomach, 
its disinfection if need be, and the 
jfiving at intervals of fifteen to thirty 
minutes of 60 c.c. (2 ounces) of 0.25 
per cent, hydrochloric acid for sev- 
eral hours. After several such treat- 
ments a full meal is taken and fol- 
lowed at once by another fractional 
instillation of acid. Parathyroid ex- 
tract also serves in obscure cases. 
M. E. kehfuss (Jour. Amer. Med. 
Assoc., Oct. 20, 1917). 

Meat, broths, extracts, gelatin and 
peptones stimulate the gastric secre- 
tion, and in the neurotic forms of the 
acute type this property may be 


Kih^ially utilized. £n 
persistt?nt type the^ 
irritating, and small amounts of 
alcohol in the form of Byrrh wine 
and Dubonnet before meals answer 
better. Bitter tonics may be used. 
In other in.slances dilute hydrochloric 
acid answers best, though in the per- 
sistent case its use may prove irritat- 
ing. Where this is the case, one may 
cither resort to dietetic means, or dis- 
regard the deticiency of secretion and 
render tlic gastric digestion alkaline, 
‘Considering the (,>rgan as a part of the 
inieslino and confining its function to 
that of a receptacle for food. In such 
instances the following serves vvell : — 
1^ f\iucn'aiim 'Xiiss (10 Gm.). 

Sttdii bicarhonatis 3v (3) Gm.). 

Fiaut ]>iilvercii !u>. x\. 

Sig. : Take I, after meals, in water. 

anorexia tliere is no better 
treatment tlian insisting iti)on taking 
sufficient quantities of food, together 
with the use of tincture of nux 
vomica, 15 minims (1 c.c.), well di- 
luted behne meals. In anemia liigli 
feeding should be kept ni>, and in the 
iK)n'acid tolerant cases the non-as- 
tringciit forms of iron given, and in 
the acid-loleraut cases the stronger 
forms of iron. Of the latter, the 
tincture of ferric chloride is most 
effective, particularly when kidney 
complications exist : — 

B Tincturcc uucis vomic<r. Sij (8 c.c.). 

Tifictunr ferri chhrid.. '3iiss (10 c.c.). 

Syrupi 5iij (90 c.c.). 

M, Sig. : Take 1 tcaspoonful well di- 
luted ill water one-half hour after meals. 

Rhubarb or cascara may be used in 
constipation. Flushings, either by 
rectum of after appendicostomy, are 
preferable in cases of gastro-entcric 
atrophy with marked secondary or 
pernicious anemia. When no atony 
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as Kmingen, W«hf^ cases a short prodrome of head^he, 
baden, and Homburg^ is sometimes nausea, and anorexia, usually in the 
of value, mornings for one or two days, is . 

HETEROCHYLIA. — This term noted. An attack of severe intract- 
applies to an alternating state of able vomiting follows, the vomitus 
secretion occurring chiefly in ‘'nerv- consisting of large amounts of tough, 
ous dyspepsia.” At ciiflferent times slimy mucus, finally mixed with bile 
within a short period the stomach and intestinal juices. As a rule no 
analyses show a subacidity and by- jiain is present, but prostration may 
pcracidity, or, more commonly, an- be marked. Such an attack may last 
acidity and liypcracidity. '^I'he con- from a few hours to several days, 
dition is of nervous origin, the vagu.s ending suddenly. In the chronic 
or sympjithetic innervation being form subjective symptoms are usu- 
mainly afTected. Among the symp- ally absent or insignificant, 
toms are anorexia and a sense of Diagnosis. — "i'his is possible only 

weight and fullness in the stomach liy aspiration of the fasting stomach 
when the acid is low or absent, and during an, attack. Care must be 
eructations v\ hen it is high. It may taken to distinguish mucus swal- 
be inipM^siblc to tell if a ](>w or high lowed from that of the stomach, 
level of secretion exists at the time. Treatment. — In the acute form, 

'I'lie elements of niyastlienia, nenras* during a i)aroxysm, thorough lavage 
tlu'iiia, and hysteria are marked in of the stomach with an alkaline solu- 
these cases. tion may terminate the symptoms at 

Treatment. — 'Phis is mainly hy- once. Later on it is useless. A hy- 
gienic aiifl climatic, with high protein jiodermic injection of morphine, as 
feedings. One should rcnK'uiber that well as external applicatkm.s of heat» 
the gastric condition is secondary, may be called tor. Interval treat- 
•iioi primary. meiU consivSts in gradually ascending 

GASTROMYXORRHEA. — T b e d<^scs of nux vomica until ])livsioIog- 
increase of mucous flow may occur at ical effects are produced, then con- 
intervals (intermittent gastromyxor- tinned ft>r some lime at a smaller 
rhea), or, much more frequently, be dose. Should paroxysms be frequent, 
constant (continuous gastromyxor- belladonna in fair-sized df>ses during 
rhea). The C‘>ndition is more com- the day, or one rather large dose at 
nnm than is suj)posed. bedtime, is helpful. Timics and hy- 

Etiology. — Kiittner believes that in gienic and climatic measures may be 
the acutd form there is some connec- indicated, 

tion between disorder of the nose and In the continuous eases no treat- 
that of the stomach. The chronic ment is more efficient than morning 
form may accompany subacidity or and evening lavage with an alkjilirie 
anacidity, or various organic diseases, fluid, follow'cd by a solution of fliiid- 
or may exist independently. It is as- extract of hydrastis. Nux vomica 
sumed that the mucus is derived and belladonna may also he used, but 
mainly from the glands of the pyloric the effort should be made to diagnose 
region. a more primary pathological state 
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chronic gastritis), to which the 
treatment should subsequently corre- 
spond as well as to the general 
condition. 

NEUROTIC SENSORY DIS- 
TURBANCES. 

HYPERESTHESIA GASTRICA. 

— Here the gastric mucosa is hyper- 
sensitive even to normal stomach 
cemtents. The simi)lest forms of f<xKl 
or drink will often cause distress, 
though normal secretion and motility 
be present. In many instances, par- 
ticularly in the Semitic races, distress 
is more •»!* less continuous, though 
intensified by food. The condition 
accompanies practically all of the 
primary stomach disorders and manv 
of the secondary disorders as well. 
It may be looked upon merely as a 
symptom. In neurotics siihacidiU’^ 
may he present, -or the stomach se- 
cretion may vary. 

Etiology. — As a primary affecti(m 
hyperesthesia is found in cases of 
long-standing dietetic indiscretion, 
neurasthenia, and In^sleria, anemia, 
general debility and mental strain, in 
sexual excesses, and after the use of 
stimulating Huids and narcotic drugs. 
It is found oftener in females than 
males, the disproportion being great- 
e.st in the 3 'ounger adult years. 

Symptoms. — Mild pain (severe 
pains are gastralgic), fullness, and 
weight or pressure appear imme- 
diately after or are made worse upon 
taking food or drink. Nausea or even 
vomiting ma}^ take place at the height 
of the distress. The very cold and 
strong or carbonated drinks, may 
cause more distress than solid foods. 
The patient fears to partake of suffi- 
cient fcKKi, thus may lose weight and 
l>ecome anemic. Symptoms of by- 
perchlorhydria may be present. 


Diagno^ — r- Test meals may be 
negative, and the diagno&is is made 
from 4he symptoms, history, and re- 
lief through proper treatnaent. In 
persistent cases all local and general 
conditions must be excluded before 
diagnosing a primary hyperesthesia. 

Treatment — According to many 
the patient .should be put to bed and 
a milk or egg-albumin diet ordered. 
1 agree with this for the severe ca.ses 
and with Rosenheim, to an extent. 
h>r the anemic ones, in general, 
however, among patients intelligent 
enough and with strength of purpose 
enough tc» folli)\v directions, only a 
small proportion need go to bed. 

According to the history of dietetic 
causes obtained, abuse, habits, etc., 
must be stopped. 'Plie diet is essen- 
tially that described under hyper- 
ciilorhydria. In a few cases, even 
with great and persistent dietetic 
care, the symptoms d(» not abate. In 
such, patlu)logicaI c/mdilions of the 
slotnach or (►ther organs must he 
persistently .searched for. Especially 
confusing is an underlying obscure 
form of Tiiyasthenia or neurastbenia. 
'1'lu‘re are cases with subacidity of 
the stomach which, nevertheless, do 
best on the alkalies. In S(*ine instance.s 
a little experimenting is necessary to 
determine whether an acid or alkaline 
treatment is wisest. Hig’h caloric 
fof)ds and iron are always in order 
in the anemic and undernourished. 
Drugs answering best to control dis- 
tress are the bromides, and it is not 
unusual to have to employ one of 
these salts in large doses for weeks 
at a time : — 

B Sodii hromidi ... 5iiss-vj (10-24 Gm). 

Aqua mentK pip. Uviij (240 c.c.). 

M. Sig, : Take a tablefipoonful in water 
after meals. 
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Or: — 

B Soda bromidif 

Tinctum vaieriam , Siiss (K) c-c.). 

Aqua ehhtoformi .... fSiij (90 c.c.). 

M. Sig.: Take a tablespoon fill in water 
after meals. 

Or, when constipation exists: — 

Tinctura rhei, 

Tincturan valeriancc ..aa 'Siiss (10 c.c.). 

M. Sig. : Take 3.) drops in water after 
meals. 

Useful also in any <»f these cases 
are the hygienic and hydrothcra- 
peutic measures, cold compresses to 
the abdomen, galvanism, occasion- 
ally tile use nf nux vomica in small 
<loscs, belladonna, and a sojourn in 
the country away fn»m wurk. 

GASTRALGIA NERVOSA.— This 
is an intense form of gastric hyperes- 
thesia in which the paroxiMiis. are 
periodic or spasmodic. 'Thev soon 
subside, an interval of comi»lete 
health following, '.riicre is a ((uestion 
as to whether gastralgia is an entity; 
yet it com[inses alwait 2 per cent. {»f 
all the cases of nenrusis. 

Etiology. — It is jiHibably clue to a 
sensory disturbance of the ga.stric 
vagus terminal branches. 'Flic most 
frequent causes are excessive indulg- 
ence in tobacco, irregular eating, Iik) 
free use of cheap soda-water, drink- 
ing of iced lluids in excess, and the 
use t>f very stimulating foods and 
fluids. 

Symptoms. — The attacks of pain 
or spasm appear quite suddenly, al- 
though they may be preceded for a 
few' hours or days by anorexia, head- 
ache or backache, vertigo, fullness 
and weight in the stomach, slight 
precordial or gastric pain, nausea, 
and perhaps vomiting. In the ma- 
jority of cases the history is not ob- 
tained unless definite questions are 


asked, and even then may be 
denied altogether. In a few months, 
.suffering from pain or spasm is ex- 
treme. The pain is situated in the 
epigastric and left and right lower 
chest and hypochondriac regions. 
From this the pain may radiate into 
the left chest, left shoulder, hack or 
gencM al abdomen, and may he so in- 
tc.n.se as to cause weakne.ss and col- 
la j)sc. The patient is usually anxious 
and in an attitude affording the 
greatest relief. Usually the .stomach 
region is tytnj)anitic. '.rhere may be 
tenderness and a sense of relief on 
steady pressure. The attack lasts 
fr(.»ni a few minutes to several hours. 

Diagnosis. — This is based on the 
history, symptoms, type of individ- 
ual, and brief seizures. In recur- 
ring cases, ulcer, hypersecretion, gas- 
tromyxorrhea, cardial or pyloric 
sjmsin, 1)iliary or renal inter- 

cu.stal neuralgia and lierpcs zoster of 
the lower loft dorsal nerves, and 
angina abdominis must be excluded. 

Treatment.- - 'I'll 0 treatment is that 
of hyjicresthcsia gastrica together 
^^ith, unless a true neurosis, care of 
the undorlying condition. During the 
attack, hy]>odernnc injection of mor- 
phine with atropine may lu* neces- 
sary. Hot compresses may he ap- 
plied, and in the less severe cases the 
bromide mixtures already mentioned 
muy suffice. Chloral hydrate by 
mouth t>r rectum answers w^ell when 
the seizure is prolonged. Foods and 
drinks should be withheld. Strych- 
nine fur a few clays may be necessary 
to strengthen the patient. 1 n the true 
neurotic form, treatment in the inter- 
val is most important. Tobacco and 
alcohol must be interdicted, regular 
eating habits advised, and the taking 
of cold drinks, soda water, tea, coffee, 
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and strongly stimulating foods, be 
stopped. (General tonics, good food, 
regular living, a lon^* period of rest 
in bed each day, fresh air, outdoor 
exercise, massage, and hydrothcra- 
peutic measures are in order. When 
there is an nnderlying cause recovery 
is slow. 

NEURASTHENIA GASTRICA. 
POLYSYMPTOMATIC NEURO- 
SIS OR NERVOUS DYSPEPSIA. 

— This condition is a mixed neurosis 
in which the sensory, secret<»ry, and 
motor nerviHis mechanisms of the 
stomach, either in combination or al- 
ternately, i)lay a j)art. 'I he disturb- 
ance is essentially a neurasthenia af- 
fecting chiellv the stomach, and with 
it commonly tlie small intestine (ga.s- 
troenteric neurasthenia). Strictly 
sj)caking, this type of disorder ex- 
cludes the true sensory neuroses and 
the high and low secretory and medor 
conditiotis already described. It is 
only as <me views tin* patients from 
a neurasthenic standj)oint, and after 
a large numher of gastric, analyses, 
that these cases of true neurasthenia 
gastrica can be distiiignislicd. 

Etiology. — Any of the factors that 
chronically deplete the general tone 
of the body — constittiti(»nal diseases, 
tmliygienic conditions, dietetic errors, 
or other factors — may so affect gas- 
tric digestion as to cause neuras- 
thenic variations in its function, i.c., 
variations sensory, secretor}% and 
motor, not necessarily coexisting, but 
at least all present at different times 
w'ithin a short period (within seven 
days). Neurasthenia gastrica com- 
prises only alKHit 10 or 15 per cent, 
of tlie cases of functional gastric dis- 
order. It is commoner in the male 
sex than in the female. 


Symptoms. — General neurasthenic 
states are characterized by a morbid 
irritability and fatigue of the physical 
and psychical processes accompanied 
l)y various sensory disturbances, in- 
cluding such symi)toms as depres- 
sion, im^rbid thoughts* lack of powder 
of attention, fullness and throbbing 
in the bead, occipital headaches, in- 
somnia. j)ains and tender areas along 
the spine, nocturnal emissions, dread 
of imp(»tencc, hot and c<.»ld Hashes, 
localized .sw'catings, transient blue- 
nes.s, cardiac pains, and irregular, 
raj)id. or slow^ heart action. 

Anu-Hig gastrointestinal symptoms, 
tile chief are those, of the senst>ry 
group coming on after meals, viz., 
weight, fullness, ill-dermed gastric, 
sternal, (jr back pains, burning or 
cold feeling in the stomach, and an 
empty sensation in the stomach even 
after a large repast. As a rule, these 
are not dependent ufxm the quality 
or quantity food ingested, tint 
rather upon the state of the emotions 
and the body as a w hole. Sometimes 
the most digestible biods cause dis- 
tress, wdiile the most indigestible are 
borne * without disccmifort. To the 
above list of sym|)toms may be added 
heartburn, eructations of inodorous 
and tasteless gas, sit(qdiobia, diges- 
tive vertigo, and the intestinal symp- 
toms of distention, abnormal sensa- 
tions, flatulency, and constipation. 
There may be thin, long stools at one 
time and normally shaped stools at 
another. The appetite is usually 
capricious. Examination of the ab- 
-domen is often negative, but tender 
zones may be noted, as well as gas 
distentions in the cecum, colon or 
sigmoid. Chronic excessive putrefac- 
tion in the intestines is a comi^on 
factor. 
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Diagnosis. — This is based on the 
incongruity and inconsistency of the 
gastrointestinal symptoms, and the 
frequent combination of cerebro- 
spinal and vasomotor disturbances 
with them, on the variable course of 
the illness during observation, on the 
length of lime required for recovery, 
and (Ml the stomach analyses. The 
greater the gastrnintostinal symp- 
toms, and the fewer, relatively, those 
of the general system, the more cer- 
tain it is to be a case of true neuras- 
thenia gastrica. To establish the 
diagiifjsis practically every other gas- 
tric conditii»n must be excluded. 1'he 
cases nf ulcer, gastritis, |)rolapse; a 
constantly high, l<*w, or absent secre- 
tion ; increased or absent mucus; 
atony, or hyperscn.siti veness. must all 
be relegated to patliological states 
other than neurastlienia, although iti 
the latter any or all of these condi- 
tions may be present only for a short 
time, in so far as gastric analyses 
are concerned, a more or less con- 
stant variation in gastric secretion, 
motility, and sensation, is alone diag- 
nostic. Cases in which gastrointes- 
tinal or corporeal symptoms are in- 
tense and persistent, but numerous 
anal} ses ])rove normal, are seldom 
those of clean-cut neurasthenia. . A 
diagnostic feature of general neuras- 
thenia is the observation that, even if 
there is a variation in the amounts of 
hydrochloric acid secreted at different 
times, the ferments are more often 
present in about constantly even 
amounts. The secretion of enzyme 
is much ipore independent of general 
conditions than that of the acid, and 
when it is influenced, this is to be 
taken as evidence of a local condition. 

Prognosis. — This, as a rule, is good 
if the exciting cause can be removed, 


general strength built up, and treat- 
ment continued long enough. The 
milder forms yield readily to treat- 
ment, most of them requiring about 
a year of observation when in the 
cities, and iK>ssibly half that time in 
sanatorium treatment in the country. 
Many patients, handica])pe<l from 
birth with a weak, nervous system, 
only do wxll when no especial de- 
mands are made upon them. Phleg- 
nmtic individuals with more or less 
viscenq)t(Ksis may continue over long 
perirxls in fair health, hut may easily 
pnvgress on a dt)wnward path, lose 
flesh and strength rajndly, and have 
relapses on the least provocation. All 
of these cases require strong persua- 
si(m to have them carry out the essen- 
tials of treatment, 'riie confidence of 
the patient must be gained, and as- 
surance given that he will later get 
well. 

Treatment. — In all cases j)resent- 
ing some other ailments these should 
receive first attention. The patient 
must he made to feci that hygienic 
measures are alb important. Change 
of climate, entire relief from business 
and perhaps social life, abundant 
food, outdoor exercise, fresh air, but 
not too much sunshine, regular liv- 
ing, sufficient sleep, and hydrothe- 
rapic measures are essential. Gen- 
eral bexly massage and electricity in 
any form are valuable adjuncts. No 
attempts at dieting are indicated; in 
fact, the rule should J)C to give large 
amounts of high caloric foods, irre- 
spective of the symptoms. Tea, coffee, 
alcohol, and the stimulating foods 
should be interdicted, but the taking 
of supplemental meals should be en- 
couraged. The gastric douche may 
be employed, but no direct benefit to 
the stomach comes from lavage tin- 
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1^3S gastric hypomotility exists^ The 
femiginous or arsenical waters may 

be taken when indicated, or iron may 
be given. The bromides are neces- 
sary at first to control the symptoms, 
hut valerian and nux vomica bring 
about the best results in tJie end. 
Nux vomica, coml)ined with the elixir 
of gentian with tincture of iron chlo- 
ride (elixir gentiaine cum tinctura 
ferri chloridi, N. F. ; dose, 1 fkiidram 
— 4 C.C.), taken diluted before meals, 
answ’crs best for the ancnexia. The 
bowels may be kept open by dietetic 
means, cascara, phenolphthalcin, or 
enemas, but the purgative waters 
should not he used. There should be 
taken each day at least 4 glassfuls of 
water (1 warm before breakfast); 
fruits, morning and evening ; the lib- 
eral use of honey, butter, and olive oil 
or fresh cream sliould be encouraged; 
a dish of stewed prunes, sweetened 
with lacto.se, should be eaten before 
retiring; the use of bran gems at 
meals instead of ])read, rolls, or cake, 
should be a<lviscd. Agar-agar may 
be taken with milk or cream and 
sugar, with or in place of the morn- 
ing cereal. I labit-forming drugs 
should not, as a rule, be employed in 
neurasthenia. A prescription of value 
is, however, the following: — 

B Fluidextracti coerr, 

Tiuct. nueix 7 'omica’ . .aH fSij (8 c.c.). 

Ac. phosphorici dil fSvj (24 c.c..). 

Syrupi swgiheris fSiss (45 c.c.). 

Aq. menth. pip..ii. &. ad f5vj (180 c.c.). 

Ft. mist. Sig. : Tablespoon ful in water 
after meals. 

BULIMIA. — This is characterized 
by an abnormal feeling of hunger. It 
may be the only manifestation of a 
primary neurotic condition, or be 
associated w'ith dilatation of the 
stomach, neurasthenia, hysteria, tape- 


worm, pancreatic and intestinal 
fections, brain tumors, Ba$edpw*s 
disease, pulmonary tuberculosis, dia- 
betes, syphilis, etc. It is probably 
due to contractions of the muscularis 
of the pyloric region. Neurotic bu- 
limia may occur in periodical attacks, 
at times accompanied by faintness, 
tinnitus, vertigo, headache, trem- 
bling, and cold extremities. As a 
rule secretion and motility arc nor- 
mal. Treatment for the neurotic con- 
dition, small meals at hourly inter- 
vals and large (loses of bromides, are 
helpful. In persistent cases, a ini- 
mary cause other tlian neurosis 
should be carefully si night. 

PAROREXIA. — Tills designates 
perversions of appetite, anti includes 
( 1 ) pica, a desire for articles of a non- 
food character, such as coal, ashes, 
earth, clialk, insects, etc.; (2) mala- 
cia, for special or pungent hiods, such 
as vinegar, mustard, sauces, catsup, 
green fruits, etc.; (^) allotriophagia, 
a desire for disgusting or liarmful 
foods, .^uch as urine, feces, glass, 
needles, pins, knife-blades, etc. TMca 
and malacia are often observed in the 
same individual in neurasthenia, and 
allotriopliagia is noted in hysteria, 
idiocy, and lunacy. Malacia is often 
met with in chlorotic girls and preg- 
nant women. 

POLYPHAGIA. — In this condition 
excessive amounts of food are re- 
quired U> satisfy the hunger. It is 
found mostly in chronically dilated 
or large stomachs, viz., in certain fe- 
males of the very slim type. It dif- 
fers from bulimia, in that there is 
satiety after the meal. It may be 
primary (neurotic) or symptomatic, 
paroxysmal or permanent, and the 
treatment for the neurotic form is as 
for bulimia. 
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AKORIA. — This is a term used to 
distinguish a slight disturbance from 
bulimia and polyphagia, in that the 
appetite may not be increased and 
may even be diminished. It is 
treated in the same manner. 

GASTRALGOKENOSIS.--Tlns is 
a neurosis characterized by the ap- 
pearance of pain in the stomach when 
it is empty, and its disappearance as 
S(M)n as food is takxn. It fK'cnrs 
oftenest in hyperacidity and hyperse- 
cretion. It is probably an expression 
of liyperestlicsia, and relief is easily 
j)rocured. Thorough purging is 
advisal)le. 

ANOREXIA NERVOSA. (Sec 
under tlu; lieadlng, Anokkxia .Vkh- 
vosA, vol. ii). 

NAUSEA NERVOSA.--A purely 
functional form of nausea, occurring 
in neurasthenia, hysteria, ])sychasthe- 
nia, (le])ilitated stales, etc. When 
associated with neurasthenia or hys- 
teria it is very intractable, and isola- 
tion is advisable. In other nervous 
cases, in which the condition is less 
pnniouiiccd, the patients sh*r>uld be 
encouraged to eat or drink as they 
j)lcasc, the nausea being controlled 
with general sedative drugs. Bitter 
tonics as well as general tonics 
sbonld also be given. AMierc vertigo, 
trembling, and vasomotor disturb- 
ances coexist, persistency, full con- 
trol of the patient, and complete 
confidence on his part are likewise 
essential to success. 

SITOPHOBIA. — A condition of 
hyperesthesia, associated with the 
fear of food, and in which, if the con- 
dition continues, dyspqitic symptoms 
greatly increase after the taking of 
the smallest amounts of food. It is 
a symptom of gastric hyperesthesia 
and is similarly treated* The patient 


ahould tnak^ every effort to take 
nourialifnent, even though it pro- 
duces distress. Sometimes a rest in 
bed is helpful. When there is an as- 
sociated hyperchlorhydria this should 
be treated with' alkalies and diet. 

DISTURBANCES OF GASTRIC 
MOTILITY. — Hiese may be di- 
vided into 3 group.s : Those of slight 
degree, mostly functional in type 
(myasthenia (jastrira), those of more 
marked extent in whicli peristaltic 
power is distinctly deiicient (c/astric 
afony)^ and those in whicli the power 
<jf the organ is markedly assailed to 
the extent of enlargement (gastric 
dilatation). 

MYASTHENIA GASTRICA 
AND GASTRIC ATONY.— Myas- 
thenia gastrica (hypomotility ) is 
present when there is a slight delay 
in the exit of foods. The stomach 
is usually normal in size, but may 
be slightly enlarged, though no dif- 
ference in the thickness of the walls 
is to be observed, (iastric atony is 
usually accompanied with secretory 
deficiency as well, and the organ is 
consideralily enlarged and the walls 
distinctly thinned. Atony will be de- 
scribed under Secondary Ketasia. 

Etiology. — Mechanical stretching 
stimulates smooth muscle. When an 
organ with walls of smooth muscle is 
flaccid and toneless, distention calls 
forth no response, and this is true in 
the atonic stomach and colon. In 
general ]K>dy weakness the sec<^iulary 
nervous sy.stem may be unable to 
maintain tf»nus. Acute mental states 
have a powerful influence on motility 
and secretion, and general debility 
acts similarly in a more chronic way. 
Added to these causes are : Habitual 
consumption of indigestible foods or 
fluids ; excessive gas collection in the 
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sumiach, such as is met with in neu- 
rotic disturbances, gastritis, malig- 
nant diseases, and states of reduced 
acid and enzymotic secretion; con- 
genital structural and vital deficien- 
cies, and primary diseases, such as 
gastric ulcer, perigastric adhesions, 
splanchnoptosia, chronic gastritis, 
chronic constipation, and states of 
excessive intestinal fermentation. 

Symptoms and Diagnosis. — In 
myasthenia gastrica there are' no 
definite symptoms or signs. The 
diagnosis may be made with reason- 
able certainty in those who have had 
digestive disturbances following a 
long period of mental strain, and win* 
show a low state of gastric secretion ; 
in dietetic cases which have for years 
gone on with improjjer methods of 
feeding and gradually developed di- 
gestive symptoms; in those in wdiom 
hyperesthesia and excessive secretions 
are excluded, in whom test-meals and 
motility tests show only slight re- 
tardation or are negative; in cases in 
which gas collection in the stomach 
has long existed, with the tests for 
primary conditions negative ; and in 
those in which dyspeptic disturb- 
ances accompany constitutional dis- 
orders or disorders of the central 
nervous system, intestine, gall-blad- 
der, generative organs, or heart. 

The diagnosis of true primary 
atony is much more definite. Here 
one can take advantage of the meal 
analyses, and figure on the solid and 
fluid returns. A moderate degree of 
stagnation or retardation is observed. 
The returns from the Ewald meal 
show larger quantities of solid and 
fluid contents than normal, not sep- 
arating into the characteristic three 
layers seen in secondary ectasia, and 
free of yeast spores, sarcinse, Boas- 


Oppler bacilli, lactic acid, and blood. 
The duid contains a aonn^ : tbtal 
amount (not relative proportion of a 
small amount of filtrate) of hydro- 
chloric acid and enzyme, and perhaps 
a hyperacidity in the early stages. 

For the methods of test-meal 
analysis and estimation of gastric 
motility the reader is referred to the 
Index-Supplement volume. 

The X-ray method of diagnosis is 
of no value in m\"asthenia, and of 
questionable value in atony. The 
best way to investigate gastric evac- 
uation here is by test-meal examina- 
tion. In the X-ray procedure the 
fluid bismuth mixture leaves tlie 
stomach more readily tlian food, and 
one is idtcn misled. The subjective 
synq)inms are: Loss of appetite or 
a feeling of satiety from the small- 
est amount of food; distress in 
the stomach after meals, lasting for 
from one to four hours; greater di.s- 
tress on taking fluids than solid 
foods; pyrosis, nausea, regurgitation, 
hut rarely continued vomiting; belch- 
ing of either tasteless or (vlorless gas 
or that tainted w'ith the taste of f(»ods 
taketi flours previinisly ; cfmstijiation, 
headache, vertigo, nervous symptoms 
of various kinds, palpitation of the 
heart and indefinite cardiac pains, 
difficult breathing, and, in the forms 
secondary to nervous or constitu- 
tional disorders, sometimes a raven- 
ous appetite. Gastric vertigo (vertige 
stoniacal) is often a distinctive fea- 
ture. In myasthenia gastrica the 
phy.sical examination of the stomach 
is generally negative. In atonic ecta- 
sia it is enlarged and lax, the greater 
curvature in the prone position reach- 
ing to the umbilicus or below in the 
males and always below in the fe- 
males. The shape as well as the size 
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of the organ should be mapped out, 
so tloat an -atony will not be diag- 
nosed, gastroptosia; however, more or 
Jess atony is generally present with 
the latter. On inflation, the stomadi 
can easily be mapped out l)y per- 
cussion or auscultatory percussion. 
Splashing or succussion sounds are 
most valuable to diagnosis, partic- 
ularly when present some hours after 
a full meal. Water may be given and 
the splash noted, but it is only when 
the splash is loud and easily pro- 
duced that the sign is of any value. 
If the a])dominal wall is very thin and 
relaxed, the borders of the stomach 
may be indistinctly palpable or visi- 
ble, (lastrodiaphany may be em- 
ployed, but the X-ray- bismuth or 
hourly X-ray-food methods answer 
better, "riicse patients arc usually 
pcHuly nourished, and when yonng 
arc anemic. 

Atonic ectasia must be dift'eren- 
tialed from secondary ectasia, gas- 
lrof)tosia, certain nervous disorders 
of the stomach, neurasthenia, mega- 
logastria, and chronic gastritis. 

Prognosis. — .Simple myasthenia 
usually corrects itself when the local 
and general conditions of the body 
are improved. Atonic ectasia is es- 
sentially chronic, though its course 
depends largely upon a sustained 
treatment, the recuperative ])ow'cr, 
and the results of treatment of an 
underlying condition when present. 
Often the most gratifying results are 
obtained where gastroptosia coexists. 
Atony may pass into definite relaxa- 
tion, but this is rare. When it does 
occur, the prognosis is bad. 

Treatment. — Where constitutional 
and infectious diseases are contribu- 
tory, close supervision is required in 
convalescence. Injudicious and rapid 


343 

eating, poor mastication ; excessive 
use of fluids, tea, coffee, alcohol, and 
tobacco; incorrect modes of life, and 
the habitual use of purgatives, must 
be corrected. The patients require 
a general mixed diet and superali* 
mentation by frequent or supple- 
mental feedings. Not much attention 
need be given lo the status of secre- 
tion unless this is markedly hyper- 
acid. In this event, the diet for ex- 
cessive secretion should be instituted. 
When the symptoms are relieved, the 
diet sliould be as diy as possible, only 
sucli fluid being allowed as will 
allay the thirst. 'I'he best foods are 
the various meals, poultry, game, 
fish, eggs, cream, butter, peas, beans, 
lentils, and well-cooked, mashed or 
.strained vegetables. If milk is well 
borne, four glassfuls a day should 
be allowe<l, re-enforced w-illi fresh 
cream. Tlie cereals can he taken, but 
fruits, berries, and green vegetables 
arc not safe. Cocoa or chocolate 
made with milk should he substituted 
fi)r other beverages, and all gaseous 
or alcoholic fluids should be avoided. 
Olive oil may be emph.vyed, and buds 
suggested for coiisli]>atioii often serve 
welb The simj^le cheeses may he 
taken, but never the pungent forms. 
The caloric value of the day’s diet 
should always be above 2500, and 
later in the treatment preferably 
close 3.S00 cahwies. The food 
should be cut very tine and w^ell 
chewed, 'fhe diet is essentially that 
for gastroptosia. 

Lavage should never be practised 
unless there is a deiinite itidication 
for its use, such as chronic gastritis. 
If apparatus and technique are good, 
gastric doudiing may be of benefit, 
but coliection of water in the stomach 
must be guarded again.st j either cold 
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or quite warm water may be used. 
Intragastric faradism with slow vi- 
brations, or the sinusoidal currents, 
are valuable adjuncts. The external 
electrode method may also be used. 
When distress is marked the galvanic 
current is the best to tone up the 
muscle-walls. An apparatus deliver- 
ing faradic and galvanic currents at 
(jiice answers t(^ good i)iirpose. 
Scatters should last from ten to fif- 
teen minutes ; the faradic current 
sliould be used to tolerance and 
stronger on the back than the front, 
and the galvanic current at from 10 
to 25 millianiperes. From 15 to 20 
treatments, at the rate of two or three 
a week, are sufheient. After this, in 
cases with constiiiation, the colon 
may be treated with the currents, or 
electric vibration or massage added 
to the routine. Good hygiene and a 
.strengthening regime are advisable. 
In some cases systematic exercise 
benefits, c.g„ g-ames such as hand- 
ball, squash, boxing, fencing, tennis, 
and golf. The morning sponge or 
cold rub is serviceable. Patients 
should not do too much brainwork 
or be tO(.) much confined indfnirs. 
Women who Iiave jiritnary atony and 
become pregnant should he watched 
very closely, kept in bed three or four 
weeks after labor, nourished very 
well, bandaged properly, exercised to 
strengthen the abdominal muscles, 
and watched during lactation. When 
patients can afford it, a midsummer 
and midwinter vacation is advisable. 

Strychnine or nux vomica should 
V)C given throughout the treatment 
and in the largest doses tolerated. 
Belladonna or the oils can be used 
for hypersecretion, but not sodium 
bicarbonate. The bowels are kept 
open by the diet, enemata» cascara, 


or phenolphthalein. Anemia is best 
treated by dietetic means and non- 
astringent forms of iron. Valerian is 
of service when the neurotic symp- 
toms are marked. It is best not to 
use the bromides. A good prescrip- 
tion when the atony is accompanied 
by anorexia and neurosis is; — 

H Tiucturcc nuns vomic<r, 

Ti n c t u rir va ler ian cc, 
riuidcxtracti conduran- 
go ail Siiss (10 c.c.). 

M. Sig. : Take Yt teaspoon ful (.30 drops) 
in water after meals. 

SECONDARY GASTRIC DILA- 
TATION. — This condition is due to 
mechanical obstruction in the pyloric 
region. There is an acute dilatation 
of extreme degree that results in rare 
cases from the drinking of large 
amounts of fluids, but this is only a 
temporary condition. Postoperative 
gastric dilatation will be described in 
the next section. 

Etiology. — 1'he degree of stagna- 
tion produced in mechanical ol>struc- 
tion is never seen in extreme primary 
atony, even when the musculature is 
degenerated or when it has been 
penetrated by advanced malignant 
<lisease. The pylorus or the pyloric 
region distal and proximal to it may 
be constricted from within or with- 
out. Among the internal causes of 
constriction arc the cicatrices of more 
or less healed ulcers; malignant dis- 
ease; continued pylorospasm ; hyper- 
trophic pyloric stenosis; foreign bod- 
ies, such as rosin balls, hair balls, 
cherry or peach stones ; pedunculated 
benign tumors, and kinking of the 
prolapsed organ at the duodenal an- 
chorage. Among the external causes 
may be mentioned perigastric bands 
stretching across or drawing upon 
the organ, as may be seen after ulcer*, 
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gastritis, and cholelithiasis; omental 
adhesions from appendicitis, liver, 
and infective gall-bladder conditions ; 
pancreatic cysts pressing upon the 
duodenum; movable kidney, partic- 
ularly after unsuccessful anchorage 
operations; floating spleen pressing 
upon the duodenum; dermoids, and 
enlarged glands or mavsses belf>\v an 
indurated ulcer, generally in the pos- 
terior wall away from the pylorus. 

Symptoms. — The syin]>toms are 
th(»sc mentioned under gastric atony, 
with added malnutrition and titlier 
variable manifestations, 'flic feature 
of the symptoms is that they are 
more intense. V'omiting, particularly 
that of the collective or stagnant 
type, is a feature. I*ains are more 
complained of in secondary ectasia 
than in the primary forms. 'Tetany 
»r choreiform movements may exist. 
'There is loss of weig'ht, though 
wdierc there is still a fair channel of 
exit nutrilion may be called go«Kl, 
particularly after a liquid <liet rich in 
proteins. h'.vcn in malignant ccnidi- 
tions, where stagnation is not marked, 
an increase in weight may be accom- 
l)Iished in this way. 

Diagnosis. — When emaciation is 
distinct and stenosis is marked, in- 
spection often discloses peristaltic. 
waves in the stomach running from 
the costal margin on the left t<» the 
median line. Percussion usually 
show.s au enlargement of the organ, 
in which splashing .sounds may be 
elicited. The X-ray shows a large, 
globular stomach, with stagnation. 

Examination of the stomach con- 
tents yields most important results. 
Examination of the vomitus may or 
may not. In slight degrees hourly 
mixed test-meal analy.ses are essen- 
tial. In severe grades the large. 


dark-gray or brown achylic return, 
with lactic acid, blood, pus, and long- 
retained food particles, is significant 
A fluid separating into three layers on 
standing is characteristic of malig- 
nant disease. The vomitus may be 
very fetid, and considerable subjec- 
tive relief generally follows. in 
lesser degrees of stenosis, partic- 
ularly when non-malignanl, the hy- 
drochloric acid may l)c normal in 
quantity, and the meals show an in- 
creased amount of bacteria yielding 
a more than 2 per cent, gas result 
( luvald meal) in the fermentation 
tests. Th‘\ c Inmrs after a mixed meal, 
(|uanlities red mcat-tihers, etc., arc 
obtained. In high degrees of stenosis 
the ntorning return, after a mixed 
meal given the night before, usually 
contains some food. The simple test- 
ing method (d Mayo is valuable in 
this connection. An acid return with 
food, with or without blood (occult 
or macrosco]>ic ) or mucus, and free 
of lactic acid and the lactic acid 
formers, argues in favor of benign 
stenosis ; likewise the jn escnce of 
many sarcina*. ^'east fungi may be 
found in either benig'n or malignant 
stenosis. 

In high degrees o[ stenosis the 
urine is diminished in quantity. 
Some claim an out] ml of KXX) to 15CK) 
cubic centimeters for the mildest 
cases; 500 to 10(X) cubic centimeters 
for the intermediate, and under .5(X) 
cubic ccfitimcters for the severer 
grades. '^The urine may be alkaline in 
ulcer and acid in cancer. Phospha- 
turia or albuminuria may exist, and 
acetone and diacetic acid be present. 
Acetone urines are more common in 
ulcer than cancer. 7'he bh>od ustiallv 

•r 

shows an anemia. 

The differential diagnosi.s rest.s be- 
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tween atonic ectasia and gastric pro- 
lapse, neurasthenia gastrica, and gas- 
tric crises ; the esophageal conditions, 
and the various stenoses. Often, in 
the slight or medium grades, all one 
can conclude is that a degree of 
permanent stenosis exists, and that il 
is necessary for surgery to lind out 
its precise character and source. 

Prognosis. — In the early stages of 
secondary ectasia one should guard 
against a delinite prognosis, 'These 
cases slKKild he carefully analyzed 
and closely watched, and resort made 
to surgery wlien improvement does 
not occur or is not sustained. The 
minor and nicdiiiin grades of a benign 
nature arc often most amenable to 
medical treatment; tlie severe forms 
demand surgery, i'ylorospasm, gas- 
troptosia, and stnall ])erigastric adhe- 
sions are essentially medical condi- 
tions, Marked cicatricial conditions 
after ulcer, hypertrophic gastritis 
with distinct retention, large foreign 
bodies, pedunculated growths, hands, 
cysts, etc., generally retiuirc surgical 
intervention. 

Treatment. — 'flie dietetic treatment 

consists essentially of that mentioned 
under the early treatment of hyper- 
chlorhydria, together with that given 
under Atonic J^ctasia, excepting that 
the foods must always l)c given in 
Iluid, semifluid, or linely commi- 
nuted forms. -MI foods that give 
di.stress, ferment, nr on asjjiralion are 
found to liavc remained in the stom- 
ach t(K> long must be changed in b'jrm 
or discontinued. I>esl results are ob- 
tained from frc(|uent small meals, 
about six in a day. Occasional lavage 
assists materially, and stretching the 
pylorus h}' the Einhorn apparatus 
may he tried in carefully selected 
cases. When symptoms of distress 


come on acutely after the taking of 
improper foods, prompt vomiting, 
lavage, or withdrawal by means of 
a stomach-tube will relieve them. 
When such attacks are frequent, 
surgical treatment is indicated. Re- 
j)ose in the dorsal recumbent or left- 
sided position after meals is help- 
ful. 'rile bowels should be moved 
1 ) 3 ' enemata. Olive oil before meals 
will occasionally give good results. 
When the medical treatment proves 
of little value, plyoroplasty, pylorcct- 
omy, partial gastrectomy, or gastro- 
enterostomy ofifer brilliant results in 
the non-inalignant forms of stenosis 
of gastric origin, and in a few of the 
malignant f^nes. 

ACUTE POSTOPERATIVE DILA- 
TATIOISI OF THE STOMACH 
AND DUODENUM. 

ETIOLOGY. — 'riiis is still much a 
matter of c(»njccture. I'lie condition 
may he due to mechanical ohstruc- 
tii)ii of the dm)denum by the r(K)t of 
the mesenfer}' and the superior mes- 
enteric vessels, caused i;y a sinking 
<»f the empty intestines into the. true 
pel \ is, or may be a functional dis- 
turbance due to injiiry to tlic nervous 
apparatus either b\' traiimalisni or 
the effects of anesthetics or toxins, 
f am inclined to the latter view', 
SYMPTOMS AND DIAGNOSIS. 
— ^Threc-ff)urths of all cases follow 
operations on patients between 10 
and 40 years (A age. No type of op- 
erative case is csjjccially prone or ex- 
empt, nor is either sex. 

The definite gastric symptoms may 
1>e most acute; y'Ct markedly dilated 
stomachs in serious cases may exist 
without vomiting, pain, tenderness, 
thirst, or scanty urine — all character- 
istic symptoms* The onset of the 
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attack, when severe, is generally sud- 
den. The postoperative course ap- 
pears normal for a few days, or even 
two weeks. Suddenly gastric disten- 
tion occurs, with profuse and persist- 
ent vomiting of large amounts of 
fluid ; epigastric and umbilical pain, 
steady or colicky; epigastric tender- 
ness, and symptoms of collapse. 
JNIuscular rigidity is usually absent. 
The abdomen swells, due to gastric 
enlargement ; the right hypochon- 
drium becomes prominent and the 
left flattened, and the general gastric 
t> mpany on the upper left side shows 
an enlarged organ, the lower border 
being below the umbilicus. The 
transverse measurement of the organ 
is also increased. Epigastric tym- 
pany is usually also observed. On 
])assing a stomach-tube, the size of 
the organ quickly diminishes. The 
stomach may be so distended with 
gas tliat succussion sounds may not 
be distinguishable. Visible peristal- 
tic waves may occur, and arc most 
C(»mmon in the moderate grades un- 
treated for several days. In these, a 
tube should be passed at once, tbc 
return revealing an unaccountably 
large collection of fluid, at first yel- 
low, then yellowish green or green 
when regurgitation from the upi)cr 
part of the small intestine is present, 
and finally brown w'ith solid particles 
and a fecal odor when the condition 
had existed for some hours. 

A treacherous tyj)C of the condition 
with the symptoms absent or slight 
is seen where anorexia and fermen- 
tation or intestinal flatulency have 
been continuously present. Sud- 
denly, for no assignable reason, the 
countenance becomes dusky or pallid, 
the face '^pinched,” and the pulse 
more rapid and thready. The tem- 


perature drops, and the abdomen l>e- 
comes distended. The right upper 
abdominal quadrant may be slightly 
prominent. Succussion sounds are 
more regularly present, but the pain 
may not be very definite. As vomit- 
ing may not occur, dependence must 
be placed upon the stomach-tube for 
diagnosis- In these cases death usu- 
ally occurs witJiin a few days. 

The most favorable cases are those 
in which the paralysis is incom- 
plete. These are about evenly di- 
vided between the postoperative and 
mixed cases, such as occur in typhoid 
fever, pneumonia, etc. 7'he onset 
may be slower and more indistinct, 
and the abdominal examination vir- 
tually negative. The diagnosis is 
suggested by a sudden obscure un- 
favorable turn in the case during 
convalescence. Early resort to the 
tube saves most of these cases. In 
my opinion, in these patients the in- 
testines may be mainly affected; gen- 
eral gaseous distention and obstinate 
ciinstipation are then diagnostic. 

Among other symptoms that may 
l.>e noted in acute gastric dilatation 
are: Scanty urine, subnormal tem- 
perature, general muscular cramps, 
tetany, hiccough, and delirium. The 
differential diagnosis must particu- 
larly be made from peritonitis, ileus, 
intestinal obstruction, and perforation. 

PROGNOSIS. — About 70 j>cr cent, 
of severe cases with typical symp- 
toms are soon fatal. In the prog- 
nosis much reliance should be placed 
upon the general condition and the 
diminution of return through the 
tube. When bile and an absence of 
gastric enzyme are constantly noted, 
the prognosis continues grave; wdien 
the bile recedes and stomach acids 
appear, the outlook is favorable. 
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Should there develop a fecal odor 
or a return of fecal substance itself 
intestinal obstruction should be 
thought of. 

TREATMENT. — All foods and 
fluids should at once be withheld by 
mouth, stimulation practised, and 
later rectal feeding instituted. In 


tinuous drainage of the stomach is 
a useful and comfortable means to 
accomplish this, as well as to medi- 
cate and later on to feed the patient. 

Thirst should be combated by proc- 
toclysis or hypodermoclysis. Rectal 
feedings should be kept up until the 
gastric condition has almost cleared. 



Patient with author’s continuous drainage stomach-tube In use. 


the severe cases with sudden onset, 
enemas of coffee or other stimulants 
are first in order. In every case the 
stomach should at once be emi)tied, 
preferably by lavage with plain warm 
water. This should be repeated sev- 
eral times in twenty-four hours — in 
severe cases, about every three hours. 
Once every hour or two is not too 
frequent in the beginning. The lav- 
age should be kept up for several 
days. The author^s method of con- 


Thc bowels should be moved by 
enema, preferably of saline solution. 
Hot turpentine stupes may he used 
to relieve the distention. The best 
purgative is a single dose of trituratio 
elaterini, grain (0.03 Gm.) hy 
mouth, supported by strychnine in- 
j|ections« An efficient means to move 
the bowels and cause discharge of 
gas is an enema of 1 ounce. (30 Gm.) 
of pulverised alum in a pint of water. 
Atropine and strychniim should be 



STOMACH, DISEASES OF (BASSLER). 


349 




given hypodermically ; the former to 
relieve possible ])ylorospasm and con- 
trol secretion, the latter to overcome 
the paralysis. The strychnine should 
be pushed at first — about grain 
(0.003 Gm.) hypodermically every two 
or three hours. Giving eseriiie is 
malpractice, r.atcly J have employed 
hormonal in 11 cases, along with 
other measures, and all rec(»vered. In 
2 of the last cases I have used it in, 
however, no benefit was derived. It 
is given in Vj-ounce (15 c.c.) doses 
l)y deep injection into the gluleals. 

The next m<.)St important item of 
treatmein is the postural method. 
The half-silting- position, and lying 
Hat wiili tlie head of tlie bed blocked 
lip, have been advised for the dilata- 
ti(«n which acc< nnpanies pneumonia, 
dliese ])nstiires relieve i)ressure in 
the lower thorax, and thus also the 
embarrassed heart and dyspnea. In 
the postoperative cases these pos- 
tures niiglit increase duodenal ob- 
structi(ni, and elevation of the foot 
end of the hed has therefore been ad- 
vised. ( )thcrs have favored the side 
position, usually the right, to encour- 
age drainage of the stomach, and 
some, notably Schnitzler, the prone 
])osition (abdomen d(.)wn). Tight 
bandaging of the lower abdomen or 
the use of the. Rose bandage, together 
with the half-sitting position, might 
serve to good purpose, hut many 
patients have a laparotomy wound. 
Of late I have been advising a com- 
bination of the two dorsal positions, 
carried out by blocking up the head 
of the bed and placing a number of 
hard pillows under the thorax and 
head. Two wide boards are next 
placed in the bed, one extremity rest- 
ing over the elevated foot end and 
the other just under the buttocks. 


The patient is placed so that, the l>ack 
is bent in the lumbar region, the 
thorax and head on one side and the 
hips and lower extremities on the 
other, being thus elevated at the same 
time. 

Upon subsidence of symptoms 
milk should be given by m<juth in 
small amounts, preferably peploii- 
i/ed. Later on, the (jiiantity at each 
feeding can he increased, up to ll* 
glassful, followed hV raw eggs in 
milk, bouillon, strained gruels, rice, 
farina, and finally the more .solid 
foods. The diet during con\ aleseticc 
must be carefully watched, fatal re- 
sults having followed too early use of 
uncf)oked fruits, meats, etc. Opera- 
tions have been performed to drain 
or evacuate the stomach, or relieve 
the duodenojejunal kink, hut these 
cases do better without (operation 
than with it. 

In ileus, fecal material is obtained 
from the stomach only after several 
days, and always in small amounts. 
When, after an operation, symptoms 
of ileus appear and the rcUinis from 
the stomach show increasing fecal 
material, the actual condition is an 
intestinal t>l)struclion, and for this 
the indications are to operate at once, 
withholding food in the mean time 
and keeping the .stomacli washed out 
to minimize the toxic factor. 

GASTROPOLY ASTHENIA. 
— ^This condition, not described else- 
where, was met with by me in 4 
ca.ses in the course of a winter, and 
is characterized by atony, apparently 
with hypennolility at the beginning 
and deficient power at the end of 
digestion. 

Symptoms and Etiology, — At first, 
rapid emptying of the stomach fakes 
place, due to excessive peristalsis; 
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later a retardation of fot>d exit oc- 
curs, yet the active peristalsis con- 
tinues. 

The tliird stage presents the usual 
picture of a moderate degree of stag- 
nation, running five, six, to eight 
hours after the meal, yet late after 
the ingestion of food vigorous peris- 
taltic waves are still present, though 
the food is stagnant. Careful test- 
meal analyses and X-ray work sug- 
gest that the condition is of extra- 
gastric origin, being probably due to 
an irregularity of hormone secretion 
(secretin), with its infiuence on relax- 
ation of the pyh>rus. 

Diagnosis. — 'Fhis can only be made 
with the X-ray. A considerable 
amount of the bismuth meal e.scapes 
within five or ten minutes into the 
small intestine, some, perhaps, being 
as far down as the U])per ileum. Ob- 
serving at intervals after this, evacua- 
tion of the stomach is noticed to have 
ceased, although the wild peristaltic 
waves continue up to six, seven, or 
eight hours afterward. At this late 
time, 15 to 40 per cent, of the bis- 
muth meal is still in the stomach, 
while that which had escaped is well 
on in the ileocecal region. 

The acidity in these stomachs var- 
ies. Test-meal analyses do not per- 
mit of dilferentiating the condition 
from pylorospasm, which it closely 
simulates. The latter, however, va- 
ries at dififerent times, while the 
motor phenomena of gastropolyas- 
thenia are identical at each examina- 
tion of the stomach. 

Prognosis. — Under proper treat- 
ment the condition is controlled in 
from one to three months. Care 
must be taken after that, however, 
that the diet is suitable, as there is 
always danger of recutrendft.* 


Treatment. — The subject bmg usu- 
ally anemic, debilitated^ and mrvms, 
a morning cold bath or a 

rub with a coarse towel in 

cold water, is beneficial. Rest, rather 
than exercise, is of value. It may be 
necessary to keep the patient in bed 
two or three weeks. Arsenic and or- 
ganic iron ])reparations are useful. 
After a time, general massage, with 
electricity, is of si>me help. 

The diet should be semifluid for 
the first two or three weeks, consist- 
ing of milk, fresh cream, eggs, well- 
boiled cereals, Ijread, and butter, to 
be taken at short intervals during the 
day, — at least 3(X)0 calories during 
the twenty-four hoiir.s. Later on. 
bland semisolid and solid fi^ods may 
be given. Stimulating foods had ]>est 
be withheld for months. Nux vomica 
in ascending doses is often beneficial. 
Of much value to relieve the distress 
quickly is secretin, given as an ex- 
tract of scrapings of the duodenal 
mucous membrane, either in a solu- 
tu)n, powder, or elixir. 

CARDIOSPASM.-.Normally 

by cardial contraction, solids and 
fluids’ are momentarily delayed in 
their passage into the stomach. Ab- 
normally, this spasm may be so pro- 
nounced that entrance of food is 
obstructed. 

Etiology, — Cardiospasm may be 
neurotic or secondary to disease in 
the lower gullet, — ulcer or carcinoma, 
— to disease of the stomach, or to dis- 
ease of one or both lungs, usually the 
least ^ected and most often the left. 
Ncurcrtic, primary cardiospasm * is 
due, m my opinion, to a contraction 
of the crura of the diaphragm, usually 
the left. The condition occurs at any 
age, and, in the majority of instances, 
in females. 




( with "NTf'di rrilt.' :iud riiihirm Dilatation of the F.^ophap^ns. 
X-rav 1»> \niltor. 



Samr ease*, taken one-half hour after rlilatation of the eanlia, '^how- 
inp’ that thrrr was no delay in llu* transit of IhsTiinth for it to j^ivc a 
(lelinite shadow t)!' tin esophapns. X rav Iw Author. 
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Symptoms.— At first the spasm is 
not sufficient to interfere seriously 
with the passage of food. At this 
time there is discomfort and a slight 
degree t)f i)ain. some choking sensa- 
tion, etc. When esophageal peris- 
talsis is no longer able to overcome 
the resistance, food accumulates in 
the gullet and regurgitation takes 
place. Dilatation of the esophagus 
S(.>on becomes marked, and there is 
no regurgitation after meals, but at 
irregular intervals. Jii the more pro- 
nounced cases there is a substernal 
sense of ()pi)ression and considerable 
pain, pcrha])s with dyspnea and a 
slight increase of the heart's action 
during the times of stress. 

Most patients coni])lai!i distinctly 
of a burning, tight, and pressure sen- 
sation extending, perhaps, to the 
lowcM' sternum, together with pains 
radiating to the back, When dilata- 
tion exists relief is felt when the gul- 
let is emptied. Absence of hydro- 
chloric acid and gastric enzyme and 
persistence of the food in the forms 
swalK»wed i)oiiit to esophageal regur- 
gitations. b'.ven in the benign cases 
blood may be present, though if this 
is marked malignant disease or ulcer- 
ation must be thought of. The sec- 
fMid swallowing sound is absent or 
much delayed, and the sign of Ke- 
widzoflP absent. Loss of weight is 
noticeable in the majority of ca.ses. 

Diagnosis. — This is confirmed by 
obslructi(m to the passage of the 
bougie or tube. With the patient 
in the dorsolateral position, left side 
down, it can be noted with the X-ray 
that a swallowed bismuth mixture is 
retained in the gullet. Radiographs 
show a markedly dilated gullet in- 
capable of peristaltic waves. At its 
lower end, a distinct constriction rep- 


resenting the contracted cardial open- 
ing is seen. It is rarely more than 
half an inch long, and differs from 
the tail noted in malignant disease. 

Differential diagnosis is from or- 
ganic strictures. Use of the esoph- 
agoscope may be necessary. In or- 
ganic strictures there is usually the 
hi.stnry of an ulcer or some form of 
trauma, usually mechanical Careful 
sounding with the bougie usually 
shows these higher in the gullet, 
mostly in tlie ui)per third. Strictures 
of malignant disease are met with 
later in life, give a more distinct his- 
tory of progressive d^^sphag-ia, do not 
have the regurgitation or retention, 
bleed freely on instrumentation, and 
show a characteristic X-ray picture. 

Prognosis. — This is good provided 
proper treatment is instituted. 

Treatment. — In s(mie of the minor 
forms attention to the nervous sys- 
tem and general nutrition is alone 
re(|uireii. 'Phe food should be high 
in caloric value, and general in char- 
acter, irritating and bulky foods and 
drinks being eliminated. Baths, suffi- 
cient rest, regular exercise, and fresh 
air, and general tonics should be i>r- 
dered. I'he bowels should be moved, 
and any esophageal ov gastric condi- 
tion found suitably treated. 

Wlien stenosis is marked, mechani- 
cal measures are essential. Bougies 
do not usually suffice. (.)f the vari- 
ous forms of dilating instruments, 
the Plummer dilating apparatus, 
while uncomfortable to the patient, 
is very efficient. A modified form of 
this consists in using a 20 French 
esophageal sound, at Hie lower end 
of which is fastened a cundum re- 
^forced with silk. To the upper end 
is attached a length soft tubing. 
A syringe of about 150 c.c. capacity 
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is used to dilate the bag. Water may 
be used instead of air, Sippy’s dilat- 
ing apparatus also answers, 

A majority of cases is entirely 
cured after one dilatation, providing 
a 1 Mummer or Sippy apparatus is em- 
ployed. In the weaker forms of di- 
lating metluxis several dilatations 
are necessary. 

GASTROSPASM (Pseudo Hour- 
glass Contraction). — This is probably 
an nimsual form ol hypermotility. 
Characteristic is a history of cramps 
in the stomach with a tightening sen- 
sation in tile sternal region and chest, 
and vague jiains in the itpi>cr abdo- 
men, chest, and back. Ivegurgita- 
tions of lliiid from the stomach, when 
[iresent, arc n<jt noticeably acid. 'The 
spasms may come on after meals. As 
a rule thev begin gradually, a iinal, 
most severe one, acc(.impanied by' 
nausea, terminating the attack. 

Diagnosis. — Distinction fn^m hy- 
pcrmolility and hy]>ersensation can 
be made only by tluoroscc jpic exami- 
nation. The peristaltic waves are 
deep and active, giving tlie stomach 
an ampullar shape, and, jierhaps, even 
a contracted distal feature, suggest- 
ing an lioiir-glass stomach. 

Treatment. — MMiis cemsists of a 
bland diet, bromides, valerian, hot 
compresses to the epigastrium, and 
codeine and chloral in small doses 
some time before meals. The general 
condition should be attended to. All 
irritating foods and fluids, together 
with tobacco, should be stopped. 
After a few days recovery occurs. 

PYLOROSPASM. — Neurotic py- 
lorospasrn is rare, though pyloro- 
sjiasm accompanies many gastric 
conditions as a complication. 

Etiology. — ^'Fhe condition is usu- 
ally due to some form of irritation. 


As a neurosis It hiiiy oddur At 4thy 
age, most often in early life. ■ Most 
ai^i^arent cases are due to hyperesthe- 
sia of the stomach, hypersecretion, 
gastric or duodenal ulcer, gall-blad- 
der disease, cancer at the pylorus, 
and reflex irritation from disease in 
other abdominal organs. 

Symptoms. — At the height of di- 
gestion the pylorus suddenly con- 
tracts. There is intense pain in the 
ejhgastrium. radiating from the me- 
dian line, wMth eructations, nausea, 
and perhaps vomiting, and general 
syitiptinns of distress, in almost 
every case a history of these attacks 
is obtainable, coming on with long in- 
tervals. which linally heciune sIkmIci* 
and shorter, until, perhaps, almost 
continuous. V'omiting of foials tliat 
had remained in the stt>mach for 
some hotirs may take place. Sharply 
localized tenderness, cor respt Hiding 
to the pyk»rus, can be elicited, and 
jicrhaps a firm pylorus fell. The gen- 
eral abdomen may he retracted, and 
gastric tympany is usually pro- 
nounced. In the interval a less dis- 
tinctly localized jiyloric tenderness is 
noted. 

Diagnosis. — This is made by the. 
X-ray, the tightened ])ylorus being 
observed, together with the condition 
of retention. If distinct benefit does 
not follow an- intelligent course of 
treatment, other causes should be 
carefully sought. 

Treatment. — Any primary condi- 
tion found requires treatment. In 
the attack a hypodermic injection of 
morphine and atropine may be given. 
The diet should be bland, — about that 
used in hyperchlorhydria. Olive oil 
before meals answers in some cases; 
if not, belbidonna or atropine after 
meals aids materially. Occasionally 





• ^ teonridet ik la^ doses are use- 
fttl. A formala of value is : — 

. CiC^^ .. gt. ij (0.13 Gm.). 

Tt^iurm Mhdonm 
foUomm f5j (4.0 C.C.). 

SirdnHi bromidi .... 3ij (60.0 Gm.). 

Syrntpi adjuvantis fSviij (240.0 c.c.). 

iifl. Stg.t Take a tablespoon fitl in a little 
water every four hours. 

When the pain is not severe, hot 
applications or mustard plaster to the 
epigastrium may suOice. Intragas- 
trie galvanism also helps, and, even 
more, sedatives. Einhom’s apparatus 
for stretching the pylorus is of value 
in infants only. 

These measures failing, exploratory 
operation slKutld he dime. If ulcer, 
gall-bladder disease, etc., are not 
found, a pyloroplasty of the Ferguson 
type will cure the case. 'J'his opera- 
tion has j)ractically ni* mortality, and 
can be done in a very few minutes. 

NERVOUS HYPERMOTILITY. 
— Jlypermotility not infrequently oc- 
curs as a neurosis, not necc.ssarily 
accompanied by spasm of the orifices 
or even by gastrospasm. 

Etiology. — 'fhe condition is, as a 
rule, found in those who habitually 
partake of large amounts of strong 
soups, coffee, condiments, and rich 
foods. 

Symptoms. — These include ano- 
rexia, flatulence and stomach disten- 
tion after meals, hypersensitiveness 
to the richer forms of food, and not 
so much to the simple or to foods in 
small quantities, postprandial eructa- 
tions, and looseness of the bowels 
with gas distention. In some cases 
only anorexia and a disturbed sensa- 
tion in the mouth are noted, and the 


pk meat at the usual time shows a 
very small amount with a corrcspond4» 
ingly low hydrochloric acid content, 
or, indeed, the stomach may be empty. 
Examination at the forty-five-, thirty- 
and fifteen- minute intervals shows 
significant gradations in quantity, the 
largest return being at the fifteen- 
minute interval. If a mixed meal is 
used, the stomach is generally empty 
in two or three hours’ time. The 
X-ray .shows an increased peristaltic 
activity with the formation, usually, 
of three or more ampullae. 

Diagnosis. — 7'liis is made from 
pyloric incontinence, primary atony, 
other neurotic states of the gastro- 
enteron, and the benign intestinal or 
accessory organ condition.s. In long- 
slaiuling ulcer cases a delay in the 
exit of foods generally exists. 

Prognosis. — In all neurotic cases 
the prognosis for complete recovery 
is good, relapses not occurring if the 
neces.sary indications are observed. 

Treatment. — Simply cooked solid 
foods, free from condiments, are indi- 
cated. Soups, broths, tea, coffee, 
alcohol, and tobacco should be inter- 
dicted, In severe ca.ses assumption of 
the left lateral position after meals 
may be desirable. Lavage, douching, 
or electricity should never he em- 
ployed. 

The bromides, given in large doses, 
or codeine, are useful. Acids usually 
increase the symptoms, and nux 
vomica does not benefit them. Olive 
oil may be given temporarily. Where 
constipation exists, simple enemata 
are alone indicated. Anemia indi- 
cates ferruginous foods or non-as- 
tringent forms of iron. General hy- 


iutestinal symptoms predominate, gienic measures or a sojourn in the 
slightly or not at all relieved by thor- country are best to control an under- 


ot^h purging. The return of a sIm- lying neurosis. 

s— » 
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REGURGITATIONS. — Only 
small quantitiCwS are broug'ht up at a 
time; the stomach is never emptied 
])y the process. Mild degrees (eruc- 
tations) may occur in hyperchlorhy- 
dria, hypersecretion, and chronic gas- 
tritis. The neurotic type, generally 
neurasthenic or hysterical, with nor- 
mal secretion and motility, is found in 
not more than 3 per cent, of the cases 
of distinct gastric neurosis. 

Symptoms. — As a rule the onset is 
gradual, the regurgitations being 
easily suppressed in the beginning. 
Certain foods seem to intensify the 
condition ; likewise neurasthenia or 
debilitated states. The history usu- 
ally iTi eludes rapid eating, and chronic 
pharyngitis is commonly observed. 
At length del)ility may he occasioned. 

Prognosis. — This is almost always 
good, and usually depends upon the 
results olHained in the treatment of 
neurasthenia. 

Treatment. — 'fhe general condition 
requires first attenticni, then the neu- 
rasthenia and hysteria. Tlic patient 
must he made to suppress the re- 
gurgitations by voluntary control. 
Slow eating an<l thorough mastica- 
tion should be insisted upon. When 
the spells are on, freedom from work 
and continued rest should be advised. 

I In severe cases the rest cure with 
isolation may be necessary. Intra- 
gastric faradism is valuable in some 
instances. The best drugs are strych- 
nine and the bromides. 

B Strychvince sulphatis gr. ss (0.03 Gm.). 

Sodii browidi '3v (20.0 Gm.). 

PAix'tris phosphori .. fSij (60.0 c.c.). 

Aqua q. s. ad fjviij (240.0 c.c.). 

M. Sig.: Take a tablespoonful, followed 
by water, fifteen minutes after meals. 

MERYCISM.— In merycism. 
“chewing the cud,” or rumination, 


foods are regurgitated into the 
mouth, then reswallowcd, perhaps 
with previous mastication, or pri- 
marily ejected. The condition is an 
acquired one, usually from imitation, 
and spells mental unbalance or de- 
ficiency. It is also seen in the hys- 
terical, and may follow mental shock. 

Symptoms. — Merycism may occur 
in periodical attacks or continue dur- 
ing the whole of life. It begins as a 
voluntary, pleasurable process, but 
later is involuntary. The regurgita- 
tion continues after a meal until the 
foods become unpleasant to the taste. 
Jf anacidity exists, rumination may 
continue during the day as long as 
there is food in the sloinacli 

The prognosis is good if the pa- 
tients are anxious to control the 
condition. Kela])ses may occur after 
some mental strain or slKwrk. 

Treatment. — 7'he patient must gain 
control of the habit; further treat- 
ment is unnecessary in some patients. 
When this cannot be done an abso- 
lutely fluid diet should be ordered for 
a few weeks, to be followed by slow 
eating and thorough mastication. Al- 
kalies sliould be used in hyperacidity, 
and mineral acids in U>w or absent 
acidity. The eating of ice daily after 
meals has been recommended by 
Koerner. Strychnine and quinine 
after meals are helpful, giving an un- 
pleasant taste to the foods. The bro- 
mides and valerianates serve well. 
Intragastric electricity may be effi- 
cient in some cases. In neurasthenia 
and hysteria, with poor general 
health, the hygienic, hydro>pathic, 
high-feeding, and psychotherapeutic 
treatments are necessary. After the 
rumination is controlled a sojourn in 
the country for several months is of 
value, particularly when some friend 
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is present who quickl}^ expresses dis- 
gust when the symptom is noticed. 

ERUCTATIO NERVOSA (Aero- 
phagia). — This is characterized by 
attacks of noisy belching of odorless, 
tasteless gas. It is found in neuras- 
thenia or liysteria, or a result of 
mental strain or shock. The gases 
are derived from the bowels, or con- 
sist of air j)reviously swallowed 
(aerophagia). The c«.>ndition may 
accompany atony or pn»lapse of the 
stomach. The Oser theor}^ of air 
aspiratiem, during inspiration, into 
the stomach, is probably correct. 

Symptoms. — I'lie condition persists 
from a few hours to several days. 
I'he patient emits a succession of l<md 
crucial ive explosions, eacli manifesta- 
tion, perliajis, ])eing accompanied by 
a distressed expression in the face, 
"rile attacks are absent during slee]» 
or when the patient’s attention is 
fmgrossed hy some outside matter. 
'File stomach may be very tympanitic. 

Diagnosis. — .States of fcrnieniation 
such as accompany gastritis, malig- 
nant disease, etc., must be eliminated 
by test-meal analysis and the X-rays. 

Treatment. — The patient must 
make an effort to control the symp- 
toms. When this is difficult measures 
f(ir treating the neurasthenia or hys^ 
teria are essential. In the long-stand- 
ing cases the rest cure is reeptired. 
Electricity to the gullet (faradism) is 
sometimes useful. The diet should 
he bland. Large doses of bromides 
answer well cpiickly to control the 
symptoms, valerian serving best for 
continued treatment. Prolapse or 
gastric atonv must be corrected. 

SINGULTUS GASTRICA NER- 
VOSA (Hiccough). — ^"fhis is rarely 
met with in a functional nervous 
form, along with hyperesthesia gas- 


trica. Attention was drawn to this 
form by the writer in 1910. In it 
continuous hiccough lasting weeks or 
months, without any return of gas- 
tric contents at any time may be 
seen. It usually occurs in well-nour- 
ishe<l young females. Study ()f two 
ca.ses showed entire absence of the 
symptoms of hysteria; and congictent 
neurologists, ophthalmologists, g>m- 
eci)logists, and otliers, considered 
these patients normal. In the not 
uncommon true cases of hysteria in 
vxhich hiccough is a feature, hysteric 
manifestations and the appearance of 
the case render the diagnosis easy. 
AVhere doubt exists, local and per- 
.«islent gastric symptoms and a rela- 
tively good health arc diagnostically 
helpful. (See 1 1 id'ormi, vol. v. ])rige 
532.) 

VOMITUS NERVOSUS.— Nerv- 
ous vomiting may occur as a direct 
or reflex neurosis affecting the vomit- 
ing center in the medulla, or may he 
reflex from affections of the stomacli, 
<liaphragm, esophagus, or jxharynx. 
It is not uncomiiKm, and is more fre- 
quent in females, constituting about 
3 per cent, of the gastrici neuroses. 

Varieties. — The forms (»f neunUic 
vomiting: (1) C'erebrospinal nr cen- 
tral, as in nteningitis, encei)ha]itis, 
apople.xy, abscess, cere])ral tumors, 
brain anemia and liyj)ercmia, concus- 
sion, intoxication (ether, tobacco, 
etc.), autointoxications (constipation, 
indicanuria), septicemia, tabes dor- 
.salis, and transverse myelitis. (2) 
l^'unctional nervous vomiting, as in 
the poorly nourished, anemic, and 
sufferers from mental or physical 
strain, neurasthenia, and hy steiria. (3 ) 
Keflex vomiting accompanying vari- 
ous affections of the stomach, eye, 
pharynx, larynx, middle ear, lungs, 
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intestines, liver, gall-bladder, kidneys, 
and generative organs. 

The instances of so-called idio- 
pathic vomiting (vomitus nervosus) 
are further divided into (1) psychic 
vomiting, due to fright, shock, or a 
sudden mishap; (2) juvenile vomit- 
ing, occurring in school-children from 
overwork; (3) juvenile periodic 
vomiting, ^)ccurring in the infant, and 
generally passing oil after the third 
year; (4) periodic vomiting of the 
adult (von l.evden), preceded by 
nausea, gastralgic pain, and head- 
ache; and (3) the single attack and 
j)ersistcnt nervous form in adults 
(mostly females), oi>scure in cause or 
due to evident general conditions. 

Symptoms. — 'Hie distinguishing 
features of tlie vomiting are the ease 
witli which it lakes j)lace, the fact 
that it is indei)endent of the quality 
and quantity (4 food, and the absence 
<n* nausea. 

In some patients only the fluid 
ingesta are ejected. Usually the spell 
is quickly over, and soon after the 
])aticnl may again take food. In 
marked cases the skin is dry and the 
urine scanty. In the periodical form 
the patient is distresscdly ill, and, the 
vomiting continuing, mucus and bile 
may be ejected, 'riiere may be much 
abdominal pain, vertigo, weak pulse, 
and marked constipation. Loss of 
weight, nervousness, and anemia may 
be noted in established cases. 

Diagnosis. — This is made from the 
history, general neurotic symptoms, 
the absence of any positive findings 
in gastric analyses, reflex causes of 
the vomiting in other organs, the in- 
efficiency of the usual anticmetic 
remedies, and the almost magical re- 
sults from bromides, valerian, and 
hygienic measures. 


Treatment. — One should remove 
the cause and build up general tone. 
The psychic form requires merely 
brief sedative treatment for the 
vomiting. 

in periodical and reflex vomiting 
absolute rest shiHild !)e secured with 
a single hypodermic injection of 
morphine or a few opium supposi- 
tories. A mustard plaster to the epi- 
gastrium and cold applications to the 
head are useful. If vomiting persists, 

• •ral, nr, better, rectal use of bromides 
and, perhaj)s, also chloral hydrate in 
solution, is effective. The swallow- 
ing of pieces of ice over which ii little 
brandy has been poured affords s(nne 
relief. Acetylsalicylic acid is often 
of service to ’relieve general distress. 
On recovery the precise cause should 
be sought and treated, or, if it canimt 
be found, a sojourn in the country 
and hydropathic procedures advised. 
When the symptoms are intense food 
should be withheld for a few hours, 
and in the interval high caloric 
feedings maintained. 

I’ersistent cases may be. divided 
in Ip those that ini]>rove on ambula- 
tory treatment and those that do not. 
The mode t>f life, etc., must he looked 
into and corrected, according to indi- 
cations. Mental excitement, worry, 
anxiety, suspense, late hours, trying 
wiu'k, etc., must l>e a\"oide<l. The 
patient should be told that vomiting 
is not important or serious, and that 
he should always make a direct efTort 
to control it. Special dieting serves 
no distinct purpose, though frequent 
small meals may he advisable. Bro- 
mides and valerian should be taken 
regularly in large doses. When the 
vomiting is controlled they should be 
continued in reduced dosage for some 
weeks. Hydrothera|iy is of benefit, 
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and electricity may be of psychic 
value. In the more extreme cases a 
rest cure may be essential. Feeding 
by gavage for a period may be help- 
ful. Faradism is most efficient in the 
bedridden cases. After the bromides, 
tonics should be given for a period. 
A change of occupation is often ef- 
fective. 

PNEUMATOSIS.— In these cases 
the stomach is distended with air. 
expulsion of which seems impossible. 
Many corresjxmd to the stv-called 
asthma dyspe])ticum of llerK)ch, and 
may be modilied forms of aero- 
])hagia. r)ther instances are seen in 
cardiospasm, pylorospasm, atony, dil- 
atation, prolapse, and neurotic con- 
ditions. The Condition may be 
periodical or c<.)ntinuous, is more 
ccnnmoii in males, and is not unusual 
in individuals of the intellectual tyt)e. 

Symptoms and Diagnosis.-— 1 he 
epigastrium is protuberant, and the 
stomach tenst^dy tympanitic. There 
may be a constant effort to belch 
without result, a sensation of disten- 
tion, dy.spnea, an.xiety, and i>erhaps 
colla])se. in the continuous form the 
distention is not so marked. Gastric 
analysis may show a normal, high, 
or low acidity. 

I'lie diagnosis is made from the 
history, by exclusion of other ga.stric 
conditions in which disteiition is ct»m- 
mon, and from cardiac affections. 

Treatment — Prompt passage of 
the tube is indicated. This may have 
to he repeated. In continued cases 
the tube may not be required. If a 
tube is not at hand, the attack may be 
relieved with an injection of mor- 
phine (Ewald). Ten drops of Hoff- 
man’s anodyne, spirit of peppermint, 
or chlorofmm spirit in sweetened hot 
water, or 5 drops of turpentine on a 


lump of sugar, may give relief. The 
routine of treatment comprises that 
for the underlying neurosis, neuras- 
thenia, or hysteria; for these states 
strychnine or nux vomica should be 
given. Physostigmine and cannabis 
indica, to guard against recurrence, 
are not as efficient as bromides, 
codeine, and valerianates. 

PERISTALTIC UNREST.— This 
conditif)!! was first described by 
Kussrnaul as a neurosis. 

Symptoms. — 'Fhe most important 
symptom is the noting (»f violent 
visible movements in a stomach free 
of pyloric ol)Structi(Hi. . The waves 
run downward from the costal mar- 
gin toward the median line, and seem 
to he more active than is the rule in 
pyloric ohslriiction, in which they are 
about six in number to the minute, 
"riiere are often like, though less evi- 
dent, movements in the intestine, 
together with more or less loud 
rumbling and crampy sensations. 
l‘juclations, nausea, anorexia, sink- 
ing sensations in the stomach, con- 
stipation, diarrhea, and sym])tums of 
neurasthenia may also be noted. 

Diagnosis . — Tbc stomach may 
empty itself too quickly or normally. 
I'luoroscopy with hismutli sliows its 
wild gyrations. The test-meals may 
show any degree of gastric .secre- 
licni at the time, but more or less 
variation in later examinations. Py- 
loric stenosis must l.)e excluded ; this 
is easily done with the stomach-tube, 
X-rays, and by observation of the 
case. Clinical distinction from gas- 
trospasm is not important ; in gastro- 
spasm the history is more suggestive 
and peri.stalsis discernible only with 
the X«ray. 

Treatment— If a marked or mod 
efate true pyloric stenosis is believed 
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present the case is an operable one. 
If not, the neurasthenia must be 
treated according- to its degrees. Ex- 
tensive outdoor exercise at regular 
hours is of value in the nuiderate 
cases. Retiring early and hydro- 
therapy are alst) efficient. Occasion- 
ally intragastric faradism or stomach 
lavage, with rather cool water, an- 
swers w'ell, I'he diet should be bland ; 
small meals at regular intervals are 
best, iieneral tonics, or hematinics 
in the anemic, slnmld be given. ]‘'or 
the gastric symptoms large doses of 
bromides and valerian sliould be 
given an hour or so before meals, and 
the tonics after. Belladonna and co- 
deine may also be used in selected 
cases. The bo wads must be kept 
open, 

ANTIPERISTALTIC UNREST. 

— Cases of this condition are prob- 
ably identical with i)cri stall ic unrest. 
They must be clifTerentiated from 
pyloric or intestinal stenosis and con- 
ditions of abdominal prolapse. Small 
antipcristaltic w-aves seen with the 
X-ray running from the pyloric re- 
gion toward the fundus are. indicative 
of pyloric olist ruction, ddic treatment 
outlined in peristaltic unrest also an- 
swers in these cases. 

PYLORIC INCONTINENCE. — 
This may arise through jnloric neo- 
plasm or by traction of internal scars 
or external adhesions, 'riie condition 
is usually part of a general atony. 
Thai it may be neurotic in type is 
doubtful. 

Symptoms and Diagnosis. — There 
is vague gastric distress, with con- 
stipation, insomnia, abdominal disten- 
tion, and neurasthenic manifestations. 
The diagnosis is suggested by find- 
ing an empty stomach sofjn after 
eating, with bile present in the full 


as well as the empty organ. On in- 
flation it is said that the air rushes 
into the intestine, causing a prompt 
general tympany, the stomach tym- 
paii}’^ soon disappearing. 1 agree with 
Ewakl and Kinhorn in that this is 
a fallacious method of examination. 
I "our cases of rapid evacuation and 
constant presence of bile in the stom- 
ach were found by me to be actually 
instances of hypermotility of tlie ex- 
ternally invisible form. One should 
be careful in making the diagnosis of 
pyloric incontinence from only mod- 
erate inflation and tcsl-mcal extrac- 
tions, vvitlioul further examination. 

Treatment. — 'f'he use of finely sub- 
divided solid foods, frequent small 
meals, intragastric faradism, strych- 
nine, postural treatment, and meas- 
ures for neurastlienia arc advised. 

DUODENAL REGURGITA- 
TIONS DUE TO FATTY FOODS. 
— Hitherto the cases in which fats or 
oils have been c«.)nsidered contrain- 
dicated have been those ^)f so-called 
“fat intolerance,"’ w ith i)oor fat diges- 
tion and alisorption. Tiie author has 
called attention, however, to a stoin- 
acli cinulition in wliicli fat foods and 
the native nils are actually liarniful. 

Symptoms. — 'J'here occurs a sharp 
i.ttack of acute gastric pains, radiat- 
ing to the l)ack, paroxy.smal, lasting 
several minutes to several hours, and 
stnnetinies for days. They may be 
severe enough U) incapacitate the pa- 
tient, though when they disappear — 
f>ftcn suddenly — he is as wadi as ever. 
11ie gastric distress is independent 
of meals. Occasionally nausea is as- 
sociatfjd, but not vomiting. The con- 
dition occurs in the middle-aged. 
The physical examination of the 
sl{)mach and abdomen is negative. 
The gastric analyses show a large 
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return after an Ewald meal, which is 
deeply bile-stained, contains much 
floating fat, fatty acids, pancreatic 
juice, hydrochloric acid, and perhaps 
mucus from gastric irritation. The 
empty stomach, aspirated, even in 
the morning, shows a large accumula- 
tion of duodenal secretions, fat and 
fatty acids, etc. The accumulation is 
less when the patient is j)ain free or 
has been on a fat-frec diet. 

In the production of the condition 
it is j)rol)able that the fats directly af- 
fect the indoric mucosa and muscle, 
thereby causing Uical relaxation or 
nthervvise |)ern]itting of regurgitation 
from the bowel. 

'riie pains are due to accumulation 
(»f regurgitated juice, resulting in the 
formation of fatty acids from the oils 
and fats, and these with the bile irri- 
tating the st<»niac]i. 

Diagnosis. — The condition must be 
differenlialed from tliose instances of 
test-meal e\tracti(»ns, in which a lit- 
tle bile is n(»ted in thq st(»mach from 
gastrosuccorrliea (in which pains are 
11(4 so severe, little or no duodenal 
.secretions are incsenl, the mucus 
content lower, and tlie hydrochloric 
acid higlicr), and iiylorospasm. The 
best means of ditTerentiation is gas- 
tric analyses, together with aspira- 
tion from the fasting stomach. 

Treatment. — These cases rapidly 
recover under a fat-frec diet — 
skimmed milk, white of eggs, carbo- 
hydrates, green vegetables, salads, 
boiled meats, etc. 

ACUTE GASTRITIS.— The limits 
of the various types of acute gastritis, 
both pathologically and clinically, are 
very elastic, and, further, one has 
difficulty in feeling sure that what 
looks like acute gastritis may not be 
an exacerbation of chronic gastritis. 


ACUTE CATARRHAL GAS- 
TRITIS (Simple Gastritis, Acute 
Indigestion). — Etiology. — The predis- 
posing causes include the acute 
fevers; the metabolic disorders; low 
nutritive states, such as debility, ane- 
mia, and the blood dyscrasias; and 
chronic congestion of the stennach 
due to heart, liver, or kidney disease. 
The exciting cause is overeating, eat- 
ing when physically tired, or when 
mentally depressed or excited ; un- 
suitable f(K)d; foods unripe, improj)- 
erly cooked, or tainted, c.//., ptomaine- 
bearing ice-cream, fish, and meats; 
alcoholic overindnlgence ; taking a 
large amount of very hot or very cold 
fluid; and irritating drugs, such as 
quinine, metallic salts, acids and 
alkalies, iodides, and salicylates. 
Trauma of the upper abdomen may 
rarely precipitate an acute gastritis. 

The male sex is that more fre- 
(jucntly affected. The condition oc- 
curs at all ages. Most cases are seen 
ill the summer and fall, due prob- 
ably to unri])e or overripe fruit, ex- 
cessive use of ice-water and alcoholic 
fluid.s, or food tainted during hot 
weather. 

Pathology. — 7'hc mucous mem- 
brane ivS swollen and Hat, or may be 
mottled. Usually tenacious mucus 
cling.«; to the surface. Submucous 
hemorrhages ma}^ be observed, and 
small erosions are not uncommon in 
the pyloric region. The hislokigical 
changes in the mucosa are usually 
marked, sometimes out of all propor- 
tion to the intensity of the symptoms. 
The gastric cells are swollen, and the 
interglandular substance may be in- 
jected with polynuclear leucocytes. 
Portions of the columnar epithelium 
may be absent. Many of the acids as 
well as the central cells do not show 
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nuclei, displaying merely a loose gran- 
ular protoplasm. The upper portions 
of the gland tubules may be miss- 
ing. Bacteria are commonly found, 
usually the B. lactis aerogcnes, B. coli 
communis, B. protctis zmlgaris, O'idium 
albicans, and streptococci. 

Symptoms. — These vary greatly in 
severity. The onset is usually acute, 
following a manifest indiscretion in 
diet. Heaviness or fullness in the 
epigastrium is experienced. After 
ejection of gases, brief relief is ob- 
tained, which may be followed by 
distress greater than l)efore. Distinct 
nausea ma}' be ]>re.sent and, in those 
who vomit easily, llic stomach con- 
tents may Ijc ejected, after which the 
relief of symptoms is marked. In the 
milder cases the gastric distress runs 
along for an hour or two, and then, 
without vomiting, gradually subsides. 

In the severe forms acute pains 
may occur, radiatitig to the hypo- 
chondriac and sternal regions. There 
may be severe headache, a moderate 
rise in tem])crature, ainncxia, regur- 
gitation of sour or bitter gastric 
contents, marked thirst, cardiac pal- 
pitation, giddiness, frequent vomit- 
ing, restlessness, and profuse sweat- 
ing. 

If the vomiting continues when the 
stomach has been emjnied of food, 
the vomitus consists of saliva, mu- 
cus, bile, and even blood. Ejected 
foods show absence of digestion. To- 
gether w'ith the lactic and butyric 
acids found, acetic acid is sometimes 
easily recognizable in those who have 
drunk alcohol. Hydrochloric acid is 
generally absent. The abdomen ap- 
pears bloated and the stomach 
markedly tympanitic and tender. 
Constipation usually exists, though 
diarrhea may follow the attack. The 


tongue is coated. Herpes, urticaria, 
or erythema may appear, especially 
when tainted fish and shellfish have 
been responsible. The urine is high 
colored. Excess of indican is the 
rule when vomiting has not occurred 
and the bowels remain constipated. 
Fever, present in about half the cases, 
may reach 105° F. (40.6” C.), and 
be preceded or accompanied with a 
chill or chilly sensations. The catar- 
rhal inflammalion may extend to the 
duodenum and, obstructing the gall- 
duct, lead to jaundice. 

In gastritis due to toxic foods, 
vomiting is ince.ssant and prostration 
marked, wdth small, rapid iiulse, 
clammy skin, a blanched counte- 
nance. and apathy. 

Generally an attack of gastritis 
lasts from one to four days. If neg- 
lected or frequently repeated, it may 
pass gradually into the subacute or 
chronic form. In ptomaine-pt)ison- 
ing, where prostration is marked, the 
patient is apt to die. 1’he same is 
true in acute gastritis occurring in 
middle-aged or old persons late in the 
course of long-standing di.sease. A 
few^ cases in children also end fatally. 

Diagnosis. — This is readily made 
w^hen a cause is apparent and acute 
gastric distress and fever are present. 
Absence or marked reduction of hy- 
drochloric acid in the vomitus, the 
presence of organic acids, and the un- 
digested food, are significant. Slowly 
developing febrile forms with slight 
gastric symptoms may he temporarily 
confounded with incipient typhoid 
fever ; the rapid course and the ab- 
sence of typhoid symptoms and 
Widal reaction soon remove doubt. 

Many infectious diseases begin 
with a history of acute gastritis. 
Therefore in all cases with high 
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fever, when the cause is obscure, one 
should be guarded until the time for 
pathognomonic symptoms of other 
diseases has passed. The tempera- 
ture in acute gastritis rises sharply 
and then falls uninterruptedly to 
normal. Herpes labialis speaks in 
favor of acute gastritis, though it may 
also occur in malaria and pneumonia. 

Acute exacerbations of chronic 
gall-bladder and duct disease, or 
cholelithiasis, not cau.sing much pain 
nr any icterus, may be mistaken for 
acute gastritis. 

Treatment. — If spontaneous vomit- 
ing docs not occur, and the stomach 
is distended with gas and food, it 
should he emptied, especially when 
ilistress persists, and in ptomaine 
cases. Gastric lavage is the best pro- 
cedure. A hypodermic injection of 
apomorphine, grain (0.003 (Im.), 
may he given in sthenic cases. In 
mild cases 1 or 2 glassfuls of hot 
water may relieve the distress, either 
by promoting vomiting or washing 
the stomach contents into the intes- 
tines. A little table salt or English 
mustard added to the water should 
he the only emetic measure applied 
per os. Ewald and lloas, however, 
recommended the following: — 

B Pulv. ipccacuanhtF . gr. xxitj (1.5 Gni.). 

Antimnnii ct f^otas- 
sit tartratis gr. % (0.05 (jin.). 

Pone in chartulain no. j. 

Sig. : To he taken at oiicc or in divided 
do.ses. 

To children syrup of ipecac may he 
given in a teaspoonful dose, or, bet- 
ter, 20 drops every 10 minutes until 
vomiting occurs. 

All food should be withheld for 
some time. Later, fluids such as 
strained barley, rice- or albumin- 
water, or weak tea, may be employed. 


Solid foods should not be allowed 
until the demand for them is rather 
insistent. About the third day, thin 
soups, soft-boiled eggs, toast, bread 
and butter, oysters, etc., may be 
given, and, if well borne, supple- 
mented by meats on the next day. 
( )rdinary diet may then he resumed. 

Marked local distress calls for a 
mustard plaster on the epigastrium, 
immediately followed by an ice-bag. 
Turpentine fomentations may he used 
for distention in the subacute stage. 
A purgative should be given after the 
stomach has become tolerant — pref- 
erably calomel, never oil or salines. 
Ewald’s plan of giving calomel in two 
doses of 6 grains (0.4 Gm.) each, one 
hour apart, is far preferable to the 
giving of snuall divided doses. Laxa- 
tive measures had best he wu’thheld 
until about thirty-six hours after the 
beginning of the attack. 

Antipyretic drugs should not be 
given in acute gastritis. For pain and 
general distress, a small dose of mor- 
phine, i)r, better, codeine, given hypo- 
dermically, is helpful, but counter- 
irritation and hydropathic measures 
should first he tried. The following 
suppositories are useful : — 

B Codein(jp sulf>hatis .. gr. v (0.3 Gm.). 

Extracti heUadontur 
foliorum gr. ss (0.03 Gm). 

Olei theobromatis ... q. s, 

Fiant siippositoria no. x. 

Sig. : ( )nf fvery hour until relieved, then 
discontinue. 

For vomiting, which persists after 
evacuation of the stomach, bismuth 
or cerium oxalate are of use, cjj.: — 

B Bismuthi subnitratis ... Siss (6 Gm.). 

Cerii oxalatis 3ss (2 Gm.). 

Peppermint-sugar ‘Sj (4 Gm.). 

Pone in chartulas no. x. 

Sig. : Take 1 powder every hour until 
vomiting is controlled. 
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A little brandy or cracked ice in- 
ternally, or a mustard plaster to the 
gastric region, sometimes controls the 
vomiting sufficiently. 

Symptoms of hyperacidity, or pyro- 
sis with tliirst, indicate use of the 
alkalies. Lime-water on ice may be 
employed, or the following: — 

B Mac/uesii oxidi, 

Sod a hirarbonaiis, 

B isw tf th i su bat rhonafis. 
Peppermint-sugar ...aa Sij (8 Gm.). 

Fac. in pvilvomn. 

Sag.: Take Vj tcasiK»(»iifnl in water every 
three hours. 

}"or pronounced prostration, the 
usual sustaining measures should 
be applied. In ptomaine-poisoning 
cases gastric lavage and an enema 
are indicated; if the patient is seen 
somewhat late, croton oil or colonic 
enemata, should follow the lavage. 
Such cases not infrequently go into 
extreme collapse and imperatively 
require hypodermic injections of 
strychnine, nitroglycerin, ether, cam- 
phor, whisky, or the hypodermic 
preparations of digitalis. These may 
be used in rapid succession without 
danger of overstimulation. 

For the anorexia, aversion to food, 
and physical weakness that may per- 
sist after acute gastritis, the follow- 
ing tonic is useful : — 

B Strychnin<c sulphatis. gr. % (0.05 Gm.). 

Ac. hydrochlorici dil. 3j 30,0 c.c.). 

EUxiris gentUimc^ < 1 . 

B. ad Hiv (120,0 c.c.). 

Fiat mist. 

Sig. : Take 1 teaspooiifiil in glassful of 
water before meals, through a glass tube. 

ACUTE SUPPURATIVE GAS- 
TRITIS (Phlegmonous Gastritis, 
Gastric Abscess) . — Etiology. — Thi s 
may he primary or occur as a com- 
plication of other gastric affections, 
such as stomach cancer and the gas- 


tric involvement of typhoid fever, 
puerperal fever, pyemia, variola, an- 
thrax, severe exanthemata, and artic- 
ular rehumatisni. As a primary af- 
fection the disease is rare, and occurs 
either in the diffuse infiltrative or the 
rather localized form of gastric ab- 
scess. 1'lie condition is generally fatal. 
It is usually met with in laborers in 
late middle life and of the alcoholic 
type. It is caused by entrance into the 
.suhmucosa of a virulent organism, 
usually the Strcf^tococcns pyogoics, 
sonielimes the slapliylococcus, colon 
bacillus or pneumococcus. 

Pathology. — In the diffuse form 
the jiyloric region is mostly involved, 
being swollen, Ix^ggv, and pale yel- 
low. The stornacli-w'all .shows a 
marked infiltration with pus-cells, 
leucocytes, serum, fibrin, micrococci, 
endothelial cells, lymphocytes, and 
eosinophilic leucix'vtes. This infiltra- 
tion usually extends througdiout the 
intcrglandular tissue, causing small 
ulcerations tlirough which the pus 
wells up. The muscuiaris shows fatty 
degeneration, and the peritoneum may 
he raised from it by inflammatory 
exudate. Areas of cr ingestion in the 
gastric region, a collection of cloudy 
fluid in the perit(»neal cavity, con- 
gestion of the pancreas, pus in the 
pleural and pericardial sacs, pneu- 
monia, nephritis, and purulent menin- 
gitis are (jther possible accompani- 
ments. 

Symptoms. — Intense burning pain 
in the gastric region, not increased 
by pressure or change* of position, is 
suddenly experienced. With it come 
extreme thirst, a dry tongue, and an 
obstinate fever of 103° F, to 105^ F. 
(39.5® to 41® C.)> sometimes preceded 
hy a chill. The pulse becomes small, 
rapid, then irregular. Restlessness 



STOMACH, DISEASES OF (BASSLER). 363 


and distress are soon followed by de- 
lirium. Retching' is generally pres- 
ent. The vomitus, where vomiting 
occurs, consists mainly of mucus and 
bile, with pus-cells, many bacteria of 
one type, and blood-cells. Constipa- 
tion is soon followed by diarrhea. In 
a few hours prostration and a>ma 
ensue. Perforation may occur, or the 
case runs a subacute course for one 
or two weeks. If a large abscess oc- 
curs, it may he palpable externally. 

Diagnosis. — The presence in the 
vomitus of numerous bacteria of the 
same type is a good diagnostic indica- 
tion. If rupture of an abscess into 
the stomach occurs, pus is easily seen 
in the gastric contents cir vomitus. 
Where it is absent, the diagnosis 
rests upon the ])acteria, pain, vomit- 
ing, metcorism, fever, diarrhea, and 
general phenomena of serious illness. 
According to J'.wakl, the condition 
may clo.sely mimic abscess of the 
spleen or left hepatic lobe. When 
localized swelling is noted, as]>ira- 
tion, or, better, an exploratory incis- 
ion, may be justified; where pliysical 
signs are indefinite or fever lacking, 
the diagnosis cannot be made during 
life. 

Treatment — Lavage of the stom- 
ach with a 1 : 10,000 corrosive subli- 
mate solution or <.»nc made from y 2 
ounce (15 Gni.) of boric acid to a quart 
(liter) of water is an appropriate 
measure. Opium in large doses may 
he used, together with ice-cold appli- 
cations to the abdomen, and, wdien 
collapse occurs, strychnine, ether, 
camphor, etc. Iced champagne or 
brandy may be of some benefit. 
Should localized abscesses occur, 
drainage is in order. Recovery is 
rarely reported, though localized ab- 
scesses, rapturing into the .stomach, 


might drain sufficiently to permit of 
spontaneous recuvery\ 
INFECTIOUS GASTRITIS.— 
This is due to non-pyogenic bacteria, 
w’orms or fungi. The diphtheria and 
anthrax bacilli, the favus, thrush, and 
yeast fungi, and animal parasites such 
as the larvie of diplera (maggots) 
may be responsible, rarely ascarides 
and ta])C worms. 

'file symptoms are those of severe 
acute gastritis wdth fever, lasting one 
or tw^o weeks. 1'he condition may he 
mistaken for typhoid fever. 

The treatment is chiefly expectant. 
Lavage and small doses of calomel 
are generally of benefit. If intestinal 
worms in the stomach arc suspected, 
their rem(.)val should ])c secured. 

TOXIC GASTRITIS.— Etiology. 
— Tliis is an intense form of gastritis 
prtwluced by poisons such as ])henol, 
p(»tassium cyanide, mercury bichlo- 
ride, arsenic, antimony, chloroform, 
oxalic acid, the mineral acids, and 
the caustic alkalies in strong solu- 
tions. Strong solutions of alcohol 
and ammonia and croton oil may also 
be included. 

Pathology. — N on-corrosive poisons 
cause intense hy])eremia and tume- 
faction with des(|uamative changes 
in the glandularis. The mucosa be- 
comes swollen, superficially necrotic, 
and hemorrhagic in spots. Corrosive 
substances cause a more general ne- 
crosis, possibly with perforation. 

Symptoms. — Intense burning i)ain, 
epigastric, sternal, and oral, usually 
soon follows ingestion of the poison. 
Marked tenderness in the stomach 
region develops. Incessant vomiting 
soon begins and, by increasing the 
pain, may cause syncope. The vomi- 
tus contains mucus, blood, and some- 
times shred.s of mucosa. Thirst is 
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great, and a thin, bloody diarrhea is 
often noted. Dysphagia is common. 
Severe general symptoms follow, 
which may end in collapse. Hema- 
togenous jaundice, petechiae, albumi- 
nuria, and hemaluria may be noted. 
The temperature may reach to 104"* 
F. (40° C.), and life be spared long 
enough for a fatal nephritis to de- 
velop. Death may follow in a few 
hours or a few days from collapse, 
or later from perforation peritonitis. 
Stenosis of tlie esophagus, cardia, or 
pylorus, or atro])!!}' of the oral and 
gastric mucosa may ensue with sub- 
sequent inanition. 

Diagnosis. — This is usually made 
by cross-e.\ani illation of the patient 
or by the hist(.)ry obtained from those 
nearby. Gastric symptoms and ex- 
amination of the mouth, throat, or 
vomitus, are also helpful. Chemical 
examination of the gastric contents 
and urine may he necessary. 

Treatment. — It is necessary first to 
ascertain the poison taken. If the 
case is seen early, the stomach 
should be washed out with w^arni 
water containing some demulcent 
and a little of the ai)i)roprialc ;uUi- 
dote. In cases seen later, siphon- 
age of the stomach is preferable, to 
reduce the chances of perforation. A 
soft tube is safer and more satisfac- 
tory than the Kussmaul pump. 

Antidotes. — Caustic alkalies: dilute 
vegetable acids, lemon- and lime- 
juice, or vinegar. Antimony : tannin 
in demulcent drinks. Arsenic: ses- 
quioxide of iron, made by adding 
carbonate of sodium to tincture of 
ferric chloride, or dialyzed iron. 
Phenol: alcohol, solution of mag- 
nesium or sodium sulphate, dilute 
sulphuric acid, or saccharated solu- 
tion of lime. Hydrocyanic acid: 2 


drams (8 Gm.) of magnesia in water, 
followed by 15 minims (1 c.c.) of 
ferric chloride and 12 grains (0.8 
Gm.) of ferrous sulphate in aqueous 
.solution. Iodine: starch-water. Mer- 
curial salts: white of egg and flour. 
Oxalic acid: lime or magnesia. Phos- 
phorus: magnesium sulphate. The 
use of olive oil or molten vaselin in 
the stomach, after neutralization and 
lavage, diminishes the effect of the 
corrosive poistms, except i>ln)sphorus. 

Morphine may he used to ctmtrol 
the pain and general distress, bismuth 
and cracked ice to allay irritation, 
and an ice-bag externally in peri- 
tonitis. C)ral feeding should not be 
permitted until recovery is w'cll estab- 
lished, nutrition being meanwliile 
maintaitied by rectal enemata alone. 
Prostration atul collapse indicate 
the ordinary prompt stimulation. 

CHRONIC GASTRITIS.— This is 
a condition due to i*rganic ga.stric 
changes, the term mn necessarily ap- 
] dying to any gastric case simi)ly be- 
cause it runs a chronic or subacute 
course. 'J'bc misleading and inac- 
curate terms “catarrh of the stomach” 
and “chronic dyspepsia,” sometimes 
used as synonyms for chronic gas- 
tritis, should be abandoned. 

Varieties. — Severe cases of chronic 
gastritis may, for clinical and thera- 
peutic purposes, be divided into two 
types — ^the sthenic and asthenic. The 
former arc those associated with in- 
creased secretion of hydrochloric acid 
and gastric enzymes, and sometimes 
increased motility; the latter, those 
in which these functions are dimin- 
ished or absent. Pathologically, there 
are three main types : Simple chronic 
gastritis, in which the glandular ele- 
ments arc mostly affected ; the hyper- 
trophic or sclerosing form, where in 
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a4dition the connective tissue and 
musculature are proliferated {benign 
cirrhosis of the stomach), and the 
atrophic form, showing loss of epithe- 
lium, destruction of the glands, and 
sometimes more or less growth of 
connective tissue. Primary and sec- 
ondary types of chronic gastritis are 
also distinguished. 'I'lie former are 
due to unsuitable foods, alcohrd, 
tobacco, abuse of j)urgativcs, etc. 
'J'he latter are the result of acute 
gastritis plus continued indiscretion, 
or rei>resent coinplicalioiis <jf other 
gastric or general alTeclioiis. 

Etiology. (.’lironic gastritis is a 

cotnnmn disease, occurring- in all sta- 
tions and ages of life, and (dtener in 
men than in women. Jn primary 
cases it is caused by continued 
dietetic errors, including the use of 
foods defective in (juality or prepara- 
tion, rapid eating, alcohol, etc. Tea, 
coffee, and tobacco in excess are 
additional fact«.»rs, and likewise over- 
itulnlgence in carbohydrates and fats. 
Two or more causes often coexist. 

Rapid eating and overeating, con- 
tinned use of overscasoned foods, and 
the alcohf)lic or iced drinks are the 
most common causes. Among those 
using the lighter wines at their meals 
chronic gastritis is nt)t as C(^mmon as 
in those w ho take whisky or lifjueiirs, 
car])onated wines such as champagne, 
sparkling Mo.selle, or alcoholic fluids 
containing much carbohydrate, such 
as beer and ale. Moderate alcohol 
drinking is often associated with 
dietetic error, and the condition is 
common in persons well nourished 
and leading a steady, regular life in 
other respects. 

Among other conditions that may 
directly start a chronic gastritis are 
an incompletely resolved acute gas- 
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tritis, typhoid fever, and an unhealthy 
oral condition. 

As a secemdary disorder chronic 
gastritis occurs in gastric cancer, 
ulcer, atony, and long-standing neu- 
rotic secretory and motor disturb- 
ances. It also accompanies anemia, 
chl(»rosis, leukemia, chronic tubercu- 
l«.)sis, Addison’s and Bright’s diseases, 
gout, nephritis, diabetes, syphilis, and 
amyloid disease. Again, it ma}* re- 
sult from chronic engorgement, as in 
liepatic cirrhosis, chronic heart and 
some chronic lung affect ions, and 
Banti’s disease. It may accompany 
(»r result from almost any subacute 
or chronic disorder causing debility. 

PATHOLOGY. — Jn simple chronic 
gastritis, the stoinacli is usually 
slightly enlarged, the miico.sa gray, 
in parts reddish, and mucus covered. 
At the pyloric end, usually most af- 
fected, the mucosa may be found 
rough and mammillaled. While ii.su- 
ally thickened, il may he thin and 
fimi. Microscopic study shows a par- 
enchymatous and interstitial inflam- 
mation of the glandularis and, in 
long-.standing cases, intiltration of the 
suhmucosa, and perhaps some hyper- 
trophy or atrophy of the musculari.s. 
'rile cells ly])ically sluvw muct»id and 
al.so usually fatty degeneration. Jn 
true simple chronic gastritis only the 
uj)per cells of the tubules may he 
affected. The veins are usually en- 
larged, and small areas of hemor- 
rhage may be noted near the pylorus. 

Hypertrophic and sclerosing gastritis 
represent more advanced conditions. 
Hypertrophic changes in the con- 
nective tissue alK>ut and below the 
glands may cause the mucosa to be 
thrown up in ridges, locally or more 
diffusely. When the submucosa is 
involved, as is usual, the glandu- 
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laris becomes more firmly fixed to 
the inner muscular coat The result- 
ing interference with circulation in 
digestion, together with the more or 
less complete destruction of the gland 
cells, causes absence or decrease of 
gastric-juice secretion in these cases. 

In still more advanced conditions, 
sclerotic thinning oi all the gastric 
coats may ensue (phthisis ventriculi 
or complete atrophic gastritis), or an 
enormous thickening may occur, due 
to hypertrophy of the muscularis 
(cirrhosis ventriculi). Reduction in 
size of the organ occurs, often coupled 
with hyperplastic stenosis of the py- 
lorus. The hypcrtropliic ty])es of late 
gastritis are. in my experience, less 
common than the atrophic form, in 
which the organ remains normal in 
size or is somewhat dilated. 

Atrophic gastritis may either ter- 
minate a simple chronic gastritis 
or begin as such. The stomach has 
lost its function of secretum (other 
than mucus), but usually retains 
sensation and some motility. J'he 
condition appears to me to be due to 
a gastritis originally more definitely 
confined to the glands, with rela- 
tively less early involvement of the 
submucous and muscular tissues. 
The mucous surface is smooth and 
grayish in complete cases. Areas of 
iiypcrtrophy, hemorrhage, or small 
ulcerations (‘chronic catarrhal ul- 
cers*') may be observed. 

There is marked destruction of the 
gland cells, which are in process of 
mucoid and fatty degeneration, with 
final detachment from the basement 
membrane and disappearance, leaving 
empty spaces. In advanced cases the 
gland tubles are lost, irregular, cyst- 
like formations alone remaining. 

Different portions of the same 


stomach may show all the patholog- 
ical changes alK)ve described. 

SYMPTOMS. — The initial symp- 
toms of chronic gastritis are not well 
marked, and the condition is usually 
ignored at first. Later, there is a 
sensation of pressure iu the gastric 
regitui after meals, with general op- 
pression. Dizziness, cardiac palpita- 
tion, and shortness of breath (asthma 
dyspepticuni) may be experienced. 
These may be relieved by belching, 
though local distress tends to persist 
through gastric digestion. Sometimes 
the distress and pain continue when 
the organ is empty, with slight ten- 
derness t)n pressure over the stomach. 

1'he longue is coated, and a bad 
taste in the mouth is exi)erienccd. 
especially after meals or in the morn- 
ing. 'i'lie tongue may be red on the 
tip and margin, with a triangular 
coating on the dorsum, or may be 
soft, pale and flabby throughout, 
showing serrations from the teeth, 
and with a thin, furry coating. The 
breath may be obnoxious, especially 
when the teeth arc carious. Faucial 
and oral catarrh is c(>nim{>n, the latter 
rendering the breath more offensive 
and foods tasteless. Among other 
conditions observed are pharyngitis, 
postnasal catarrh, and stomatitis. 
Secondary throat involvement results 
in the so-called “.stomach cough.'’ 

The appetite is fitful in most cases. 
More or less anorexia is usually but 
not always present. Freak selection 
of foods is common. Piquant, salty, 
or acid foods may be souglit. Satiety 
from just a few mouthfuls of food or 
drink is a common symptom. Thirst, 
however, may be increased ; also the 
.salivary and pharvngcal secretions. 

In severe gastritis especially, nau- 
sea is an early and frequent symp- 



STOMACH, DISEASES OF (BASSLER). 


367 


tom. It usually comes on after the 
taking of food, and is relieved by 
vomiting, liurning may be experi* 
enced under the sternum (pyrosis), 
due to increased liydrocliloric or or- 
ganic acids, together with eructations 
of sour gas or fluid. Distinct flatu- 
lency suggests gastric atony or co- 
existing marked neurotic disturbance. 
Vomiting of tlie enlire stomach con- 
tents, except in atrophic gastritis, is 
rarely observed. Kegurgitatioiii of 
smaller amounts is often met with 
])cfore or after breakfast. In alco- 
holic cases, retching and ejection of 
iniiciis, bile, and saliva are common 
morning syni|)tt>nis. lilnteritis or a 
functional he])atic disturbance may 
be induced. 

Rally cases seern well innirished. 
Later, mitritiou and health inevitably 
sulTer, even if, as is fre<]iiently not 
the case, sufficient food is being 
taken. In the atrojdiic cases a mod- 
erate degree of prfigressive anemia 
results. 

Constipation from atony is usual, 
and in advanced cases is <0)stinate. 
Diarrhea may, however, occur, par- 
ticularly in heavy drinkers of beer or 
ale, or tliose having mncli intestinal 
fermentation and putrefaction. .Al- 
ternate constipation and secondary 
diarrhea are occasionally met with. 

The urine is usually rich in urates 
and phosphates, indican is commonly 
present, and albumin, ca.st.s, and cells 
iriay be found in long-standing cases. 

Gastric analyses are necessary to 
determine the type of gastritis pres- 
ent, the precise treatment to be in- 
.stituted, the prognosis and the re- 
sults obtained from treatment. Much 
definite information is derived. For 
the methods of examining the gastric 
content? and the finding? to be ex- 


pected in chronic gastritis, the reader 
is referred to the Index-Supplement 
volume. 

COMPLICATIONS.~The com- 
monest complication is chronic duo- 
denitis and diminished pancreatic 
secretion. Attacks of catarrlial jaun- 
dice from occlusion of the common 
bile-duct or extension higher up in the 
biliary passages may then occur. 

Anemia and debility are often pres- 
ent, later inanition and emaciation. 
An intense general neurotic condition 
irsually accompanies the atrophic 
cases, and at times chronic nephritis. 

DIAGNOSIS. — This is reached 
from the symptoms and the chronic 
course of the disease. The primary 
and secondary forms usually are easily 
difl’erentiated l)y the absence or pres- 
ence of well-marked causative disease 
in other organs ; yet, when heart, 
lung, or kidney disease exists, it 
should not be overlooked that a sec- 
ondary gastritis may be engrafted on 
a primary. In atrophic cases the 
poor general healtli, nervous disturb- 
ance, anemia, and nephritis are of 
diagnostic ijuportance. 

Among gastric disorders, the clini- 
cal pictures of ulcer, carcinoma, and 
the neuroses should be kept in mind, 
always remembering that chronic 
gastritis may ensue from any of 
them, or. on the other hand, precede 
without being their cause. W hen 
ulcer or cancer is strongly suspected, 
the diagnosis of the more serious 
condition shcmld always he made. 

Gastric Neuroses, — Frequetit test- 
meals will usually differentiate the 
true neuroses from gastritis. The 
presence of much mucus, gastric epi- 
thelial and gland cells, leucocytes, 
and low states of hydrochloric acid 
and pro-enzyme secretion suggest 
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chronic gastritis. In the distinction 
from depressive neuroses more re- 
liance should he placed on free or- 
ganic elements and quantities of mu- 
cus than on low secretory functions. 

Gastric Ulcer. — In ulcer the pain 
is more acute and shar])ly localized, 
and is increased on taking foods 
(particularly the coarser varieties). 
Hemorrhage and voniitus containing 
much hydrochloric acid arc nut seen 
in chronic gastritis. The lesl-meal 
usually shows excess of sccreli<»ns 
and liypcimotility. In chronic nicer 
there is more ditliculty ; secretitni 
may be low, including even mucus. A 
history of acute ulcer and the greater 
diffusion, intensity and fre(jiiency of 
the pains arc important. J'he X-rays 
and fecal examinations ma}^ also help. 

Gastric Cancer. — DilTercntiation, 
though difficult, may ].)c possible from 
a series of test-meals, and X-ray and 
fecal examinations. When a tumor 
is palpable, the gastric contents are 
characteristic, and the general and 
other liDcal symptoms of cancer exist, 
difTereniiation is easy. Hypertrophic 
gastritis, with presence of a tumor, 
occasions inudi difhculty. 11ic slow 
onset and the small, smooth, round, 
movable tum<.»r, always of aljout the 
same size, would suggest a benign 
condition. lileeding is rare, and 
there is absence of collective vomit- 
ing, the organ being shrunken. As 
surgical treatment is indicated in 
hypertrophic gastritis with pyloric 
stenosis as well as in early cancer, 
this distinction is unimportant. 

Amyloid degeneration of the stom- 
ach is always secondary to long- 
standing suppurations, or, more 
rarely, leukemia, lead-poisoning, and 
gout, and may manifest itself as a 
chronic gastritis, with complete sup- 


pression of secretions. This, with 
the history of other disease, and if 
amyloid disease is knowm to exist in 
the liver, spleen, or kidneys, warrants 
■an assumiHion of gastric amyloid. 

PROGNOSIS. — The average case 
of chronic gastritis is curable. In the 
more advanced cases, the progress of 
the disease can he stayed and the 
subjective symptoms relieved. Com- 
pletely atrophic cases, however, are 
absolutely incurable, though benefit 
may accrue from careful medical at- 
tention. Thei weaker the gastric sc- 
crct(»ry functions, the more serious 
the case; the amount of mucus pres- 
ent is of less prognostic signilicance. 
J*atients who. after treatment, again 
become indifferent to matters of 
proj)er eating and drinking, are very 
liable to relapses. 'I'lie secondary 
cases inipnive if the causative disease 
can he benefited. 

TREATMENT. — I ’rophylaxis in- 
volves correction of hasty eating and 
overeating, excessive use of iced 
drinks, al)use of alcohol and ttd)acco 
(particularly chewing), and had con- 
dition, insufficient number, and faulty 
alignment of the teeth. 

.Report of 72 cases of solflier's j^'as- 
tritis witli h 3 'i)erchlorh ydria (among 
135 instances of dyspepsia in sol- 
diers), due to repealed functional 
hyperstimulation. Recuperation is 
favored liy a non-irritating diet, milk, 
potatoes, and sugar. Sugar solutions 
soothe and supply calories. Reduction 
of gastric secretion is favored hy the 
highly sweetened diet Emptying the 
stomach and rinsing it with weak 
solutions of sodium bicarbonate is 
effectual; likewise the ingestion of an 
alkaline solution, with phosphates, 
sulphates, and sodhim citrate, half an 
hour before meals. A suspension of 
bismiith subcarbonate, taken fasting, 
is of service. Loeper and Verpy 
(Ann, dc niW., Mar, -Apr., 1918). 
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Lavage of the stomach, ccnipled oxalate, or the insoluble and bland 
with dietetic treatment, forms a valu- magnesia compounds may be given, 
able therapeutic combination. It For the removal of adherent mucus 
benefits by removal of free and adher- in lavage a solution of 3 tablespoon- 
ing mucus, as well as of irritating, fuls of sodium bicarbonate or 2 
stagnant fcMid, and by stimulation of ounces ((>0 C»ni.) of lime-water in 
glandular activity. It al.so prevents 2(XX) c.c. (2 quarts) of warm water 
intestinal involvement. Removal of may be ad\ antagcously used, fol- 
mucus is facilitated by allowing the lowed, for its astringent and stimu- 
water to run in under some pressure, lating off ect when much mucus is 
— a beneficial procedure when atony being secreted, by a 1 : UXX) solution 
is not present. 'I'he l^eube- Rosenthal of silver nitrate. To avoid argyrism, 
method is^ best. Jn an empty stoiii- the stomach should be empty after 
ach the gastric spray douche may be using the latter, and the measure 
used with advantage. W hen primary should not be kej)t up for more than 
att>ny exists, hand siphonage is a du/en or so washings. As the 
safer, introducing only small amounts mucus at)pears to lessen, one may use 
of fluid at a litne. When the residual with the alkaline water, or alone, a 
lavage water is from 500 to 1000 weak solution of tincture of hydrastis 
c.c. (1 t(» 2 pints) marked gastric (30 to 2000), or of tlie fiuidextract 
atony <»r relaxation of the pyloric of hydrastis (4 or 8 to 2000). I'o 
spliincter is indicated (permitting the stimulate acid secretion late in the 
escape of the water into the intes- treatment a 12 l(.» 2000 hydrochloric 
tines). In the lir.st condition, the acid solution, always freshly made, 
water stretches the stomach and is should be used. Employment of 2(XX) 
injurious; in llie second, the sudden c.c. (2 (juarts) quantities is always 
influx may be beneficial feu* a short advisable, as most cases cannot be 
time, but in the end injures the washed clean with less. Addition of 
intestine.s. antisej)lics, such as salicylic acid, is 

W hen residual water is due to gas- unneces.sary. W'hen atre^phy of the 
trie atony, preliminary iiitragastric glandularis is complete, no direct 
faradism will .so strengthen the<)rgan benefit ever accrues from lavage, 
that lavage without excess (.>f residual J'he diet is to be based on the gas- 
water becomes j)ossil>le. trie chemical functions, and be free 

Lavage should be practised in the of irritating foods. I" util the symp- 
morning, before food has been taken, toms abate somewhat a bland, fluid 
Rarely, when mucous secretion is or .semisolid diet should be given, 
high, a second late evening washing consisting, c.g., of milk, kumyss, 
may be essential. In mild cases, or matzodn, rice, farina, sago, soft eggs, 
when benefit from lavage is estab- thin soups, mashed potatoes or soft 
lished, every other or every third day vegetables in puree or cream, spinach, 
is sufficient. Brief gastric rest is de- scraped or finely chopped mcat.s, not 
siraf)le after lavage, which may be very fresh bread, toast, butter and 
done an hour or two before the even- cocoa, etc. In a week or two more 
ing meal, or at 9 or 10 p.m. After solid articles should be added. Meats, 
3uch a lavage a bismuth cerium rough vegetables, and fiber-bearing 
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cereals, such as oats, should he re- 
sumed with caution, and severely 
limited in amount. Stimulants, highly 
seasoned food, pork, new veal, corned 
or smoked meats, lobster, salads, 
picklCvS, cabbage, cucumbers, too hot 
or loo cold drinks, and stn.>ng tea 
should not be used. Coffee, except 
at breakfast, should be interdicted. 
In normal or increased acidity the 
protein-bearing foods may be al- 
lowed, but if acidity is low, only 
fish, eggs, and milk .should be used, 
carl)ohydrates and cereals being in- 
creased both to spare proteins and 
because of their better digestion. In 
severe cases, only Iluid or finely sub- 
divided foods should be allowed. In 
consti|)ated cases, the soft green 
vegetables, fresh fruits, honey and 
buttermilk, etc., are of service. 

If gastric atony exists, four or five 
small meals a day are best. If not, 
the usual three meals sIkhiUI be 
taken. The teeth should he looked 
after and insistence placed U])on 
Ihoroug'h chewing and com]ilete in- 
salivation. Disturbing llioughts at 
the table sluuild be avoided, and for 
this purpo.se congenial c(>mi)any is 
helpful. Ilahitually overfed |)atients 
should stfjp eating when satiety oc- 
curs, or should lake a fair amount on 
their plate before l>eginning, and .stop 
when this is consumed. Alcoholic 
drinks and hitters in any form had 
l)est he forbidden. When the gen- 
eral health fails, more food should be 
allowed. 

In slight and moderate cases three 
fair-sized and about equal meals a 
day should be taken at regular inter- 
vals, not too hurriedly, and avoiding 
mixtures many foods. To be in- 
terdicted are: I'onds having pits, 
seeds or skins; nuts in any form; 


anything highly spiced; soups and 
coffee ; oatmeal, tough meats and 
poultry; rough vegetables, such as 
cabbage, caulifiower, sprouts, etc. ; 
stews, hashes, and made-up dishes, 
and foods and drinks that are too 
hot or too cold. be taken arc: 
Consomme, bouillon (very small 
amount.s) ; eggs in any form, (two at 
a time may be eaten twice a day) ; 
fi.sb, fresh, and always boiled or 
))aked; beef, lamb, mutton, chicken, 
or game, in moderate amounts, only 
once a day or in small amtnints twice 
a day. Meat at one meal and fish at 
another is a good practice. Alcats 
must l)c roasted or broiled (chopped 
raw beef may be eaten with a little 
salt), always finely divided, cuttitig 
the fibers crosswise, ajui well masti- 
cated. IJreads, rolls, and plain cake, 
when not tof) fresh, are always alh>vv- 
al)le, and also jdain fresli butler in 
large amount. The l.>est vegetables 
are j>eas. beans, mashed potatoes, or 
baked sweet potatoes. Any of the 
.salads can he eaten with a little 
vinegar, salt to tasie, and olive oil 
of good quality. Desserts made of 
the cereals, butter, milk, (.»r cream 
can ’l)e used, hut ncf fruits or berries, 
pastries, or pics. The best beverage 
is plain cold water, taken after meals. 

A “must not take’’ diet list serves 
best after the course of treatment, 
c.fj,, foods to be avoided are: Onc- 
or two- minute cooked breakfast 
foods; the rough vegetables — cab- 
bage, sprouts, cauliflow’er, artichokes, 
asparagus, beets, celery, corn, cucum- 
bers, kohl-rabi, onions, and tomatoes ; 
foods which contain pits, seeds, skins, 
or nuts; canned and smoked beef or 
fish; lobster, crabs, shrimps; cheese 
of any kind, excepting Philadelphia 
or Neufchatel; excess of pastries, 
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especially those cooked in melted fat, 
such as doughnuts, fritters, etc. ; very 
sweet foods, such as jams, etc. ; fruit, 
cherries, cranberries, figs, grapes, 
muskmelons ; much coffee, strong 
tea, alcoholic and malt beverages. 

Mineral waters are of much value 
to stimulate glandular activity or 
neutralize acid. h'(»r the fr Miner pur- 
pose, saline and carbonated waters 
are of most service, Kissingen 
(Rakoezy), Kochbrunnen, Homburg, 
F^chingen, Soden, or Saratoga (Con> 
gress). When the acid content is 
high, alkaline waters are useful, 
Vichy Celcstins, Wiesbaden (Koch- 
brunnen), Victoria-Brunnen, St. Gal- 
micr, and Saratoga (Hawthorn). In 
anemia and atony: Levico (mild), 
Mitterbad, Orezza, Schwalbacher, or 
Stahlbrunnen may be used. In consti- 
pation : Carlsbad, Villacabras, Pluto, 
or Mt, Clemens Bitter Water, — 
though it is better to move the 
I)Owels by dietetic and hygienic 
means, or by small enemata of olive 
oil instilled each night or saline 
enemata during the day. The saline 
waters should be drunk before and 
the alkaline and ferruginous during 
or after the meal. The aperient 
waters should be taken before break- 
fast. Nervous or deliilitated patients 
should not receive them. 

A morning cold sponge bath is of 
much service in depressed and phleg- 
matic cases. Plain w^ater at about 
F. may be used, though the ad- 
dition of sea- or table- salt, 1 pound to 
10 gallons of water, increases the 
tonic action. Patients sensitive to 
cold react more quickly and are 
more exhilarated by the salt baths, 
which may therefore be used in con- 
ditions of low general vitality. Sprays 
at below 60® F*, with patient stand- 


ing in a few inches of warm water, 
somewhat mitigate the shock. A cold 
rub with water and a thick towel is 
to be preferred in the case of very 
sensitive and nervous persons. Warm 
baths of ten or fifteen minutes' dura- 
tion may be used in insomnia and 
agitated states. The spinal hot 
sponge bath, lasting fifteen to twenty 
minutes, is valuable to induce sleep. 

(Outdoor exercise is (jf much value, 
walking in outlying districts of 
the city, horseback riding, and row- 
ing. In the home, liglit dumb-bells 
or wall exercises may be availed of, 
or the patient may go through the 
United States military setting-up ex- 
ercises fur ten minutes each morning 
and evening. One must insist on 
these exercises, or patients will soon 
become very indifferent to them. To 
obviate this, a daily visit to a well- 
equipped gymnasium, where com- 
panionship during exercise is readily 
obtainable, is of service. AVben there 
is visceral prolapse, abdominal exer- 
cises arc of value ; likewise, sports 
such as tennis. If atony is marked, 
a belt or corset may afford relief. 

Sthenic forms of chronic gastritis 
may require special care of the nerv- 
ous system. The jiaticnt should .‘se- 
cure ten or more hours' sleep daily. 
Where w^etght, strength, and vitality 
have become reduced, a “food aiul 
rest cure" may be necessary. 

Electric treatment comes next in 
importance to lavage and dietetics. 
The faradic current, with rather slow 
interruptions, is most beneficial, often 
ameliorating the subjective symptoms 
and gastric motor tone. The gal- 
vanic current may he used in acid 
gastritis without atony. The intra- 
gastric method is much preferable to 
the percutaneous. The course of 
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treatment should last two or three 
months, — at the start, treatments 
every other day, then every third, 
every fourth day, etc., until relief is 
permanent. In nervous cases a 
marked psychic and general stimulat- 
ing effect is often produced by the 
faradic current, hi these cases the 
spinal and neck regions should be 
treated with the external electrode. 
In cases with relaxed abdominal 
walls, and when atonic or atrophic 
constipation exists, the general ab- 
domen should be treated. 

Under proper dieting, lavage, etc., 
there need be little resort to drug 
treatment. In some instances, how- 
ever, hydrochloric acid may be indi- 
cated to meet the secretory shortage 
and stimulate the glands. 1 doubt, 
however, the necessity of giving it 
generally in 40- or 60- drop doses. 
Give 10 to 20 drops of the dilute acid 
in a glassful of water, one-fourth of 
the amount being taken at half-hour 
intervals after tlie meal. Addition r)f 
pepsin is valueless. Its administra- 
tion al( »ng with predigested foods 
should be discouraged. 

Bismuth salts arc direct mechani- 
cal sedatives to the irritated mucosa. 
Tile subnitrate is best for ordinary 
cases, but the subcarbonate has the 
advantage of alkalinity for acid gas- 
tritis. Doses of 15 to 30 grains (1 
to 2 tim.) should be used, and the 
subnitrate should always be taken 
before meals or when the stomach is 
empty. The taking of one 4.S-gram 
(3 Gm.) dose of bismuth subnitrate 
before fireakfast or at bedtime is an 
excellent practice. 

When constipation is marked or 
follows the use of bismuth, the latter 
shriuld not be continued except in 
some instances as follows:— 


E Mapnesii oxidi Siiss (10 Gffl*)* 
Bismuthi subnitratis.. 5v (20 Gm.). 
Aqutt destillaiic Svj (180 c. c.). 

M. Sig. : Take 1 tablespoonful a half- 
hour before meals. Label "Shake.'' 

Or, in gastritis acida: — 

E Magnesii oxidi Biiss (10 Gm.). 

Bismuthi subnitratis , . 'Sv (20 Gm.). 
Misiurtt rhei et sodtt. Svj (180 c.c.). 

M. Sig.: Take 1 tablespoon ful one-lialf 
or one hour after meals. Label “Shake.” 

When mucous secretion is copi(»us, 
I first wash out the stomach with 
2000 c.c. (2 quarts) of an alkaline 
solution, then follow tin's immediately 
with 1000 c.c. (1 quart) of a 1 : 1000 
silver nitrate solution. By the use of 
an irrigating stand holding a 2000-c.c. 
(2 quarts) and a 10(X)-c.c. (1 quart) 
glass irrigator, side by side, with 
short tubes from each glass jar, this 
is rapidly done. When tlie alkaline 
solution has been nm through the 
.stomach, the tube from that jar is 
slipped off the Y-tuhe,.and that from 
the silver solution put on instead. 

In atrophic gastritis, when acids 
are not well borne, foods suitable for 
intestinal digestion should he advised 
and the stomacli kept alkaline for 
Ihi.s- purpose. Sodium bicarbonate, 
magnesium oxide, and dried sodium 
carbonate may thus he used with the 
meals, which .should be frequent, 
small, and fully subdivided. Pan- 
creatin, with the alkalies, is of value. 

The treatment of special symptoms 
in chronic gastritis is as follow^s: For 
anorexia : Lavage, nux vomica, con- 
durango, gentian, and orexin. For 
nausea and vomiting: Careful diet 
and lavage,, hot applications to the 
abdomen, cerium oxalate, and chloral 
hydratiK, 2>^ grains (0.15 Gm.), in 
chloroform-water, 1 fluidram (4 Gm.). 
For pain: laquid diet or brief ab- 
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stinence from food, lavage, hot appli- 
cations, galvanism, and bromides. 
For deficient gastric juice: Lavage 
and diet, dilute hydrochloric acid, nux 
vomica, gentian, and general tonic 
measures. For motor insufficiency: 
Electricity, hydrotherapy, frequent 
small meals, nux vomica or strych- 
nine in rather large doses. For psy- 
cliic. depressif^n : Electricity, cold 
sponge and surf baths, general tonics, 
high caloric feeding, and a sojourn 
in the country, or in a well-ordained 
sanitarium for digestive diseases. For 
constipation : Proper diet, electricity, 
exercise, going to stool regularly 
whether the bowels move or not, 
compound licorice powder, cascara 
sagrada, or rhubarb, rectal enemas of 
salt water, and avoidance of strong 
purgative pills or ta])lcts, except oc- 
rasionall}' lor cleansing the bowels. 

Surgical Treatment. — In wcll-es- 
tabbshed liypertropbic stenosis, caus- 
ing retention, and witli the organ 
much contracted, pylorectomy is in 
order. If a pyloroplastic operation 
(particularly the Finney) can be per- 
formed, it serves the purpose better, 
but as the organ may be markedly 
contracted to the left and away from 
the duodenum, a pylorectomy may he 
the only operation possible. Unfortu- 
nately, the gastric tissues are in such 
poor condition for union that the 
mortality is high ; the.se patients, 
moreover, are mostly alcoholic and 
cannot stand the operative shock. 
Ordinary gastroentero.stomy should 
not be performed, these stomachs 
continuing to thicken after the opera- 
tion, and thereby closing the com- 
munication, and also because the of- 
fending pylorus is not removed. 

GASTRIC AND DUODENAL 
ULCER. — It is now recognized that 


ulcers of the stomach and duodenum 
should be described together, since 
the first part of the duudeiium, in 
which 90 per cent, of the duodenal 
ulcers are found, is ernbryologically 
and physiologically identical with the 
stomach. The combined statistics of 
59,450 autopsies of various series 
showed evidences of healed or un- 
healed ulcer in 4.4 per cent, of in- 
stances, 'file disease is said to occur 
more fre(juently in women than in 
men ; some even claim a ratio of 3 to 
1, but in my experience there is no 
difference between the sexes. 

ETIOLOGY. — Some believe that a 
local devitalization of the mucosa 
may take place, its specific immunity 
being lost, and autoingestion cause 
the production of an ulcer. Trauma 
has long been believed to be a cause, 
and there is no d(.>ubt that a break in 
the mucous membrane can take j)lace 
from a violent blow upon the upper 
abdomen. Probably an occasional 
case of gastritis results in such local 
conditions present as might cause an 
ulcer. A high content of gastric juice, 
combined with a low secretion of pro- 
tective mucus, can apparently at 
times cause an ulcer. Gastric ex- 
foliation is much more common than 
is ordinarily suj>p()sed, and in cases 
of high 11 Cl secretion more exfolia- 
tion takes place than nornial. Ar- 
teriosclerosis is common in ulcers of 
those beyond middle age, and this, 
with localized bacterial infection, may 
lead to thrombosis, loss of local vital- 
ity, and autodigestion. Experiments 
seemingly prove that certain bacteria 
injected into the free circulation pro- 
duce ulcer. 

PATHOLOGY.— The characteris- 
tic ulcer is funnel-shaped or crater- 
like, quite deep, circular or oval, 



■or. terraced^ atid 
in fc>rn)t;: The acute nicer 
;is ttsually soft with rounded edge^; 
the chronic and irritated^ rigid, partic- 
ularly at the edges, from round-cell 
infiltration and hemorrhages and con- 
nective- or scar- tissue. The base is 
often smooth and covered with green- 
ish or brownish tough mucus, though 
small superficial ulcers often show no 
such deposit. The simple ulcers vary 
in size from 1 to 4 centimeters. 

I recognize twelve diflFercnt special 
forms of ulcers. 

SYMPTOMS. — In simple ulcer 
these are often characteristic enough 
to make a diagnosis possible. In 
atypical cases, /.c., those in which 
pain, hematemesis, vomiting, exces- 
sive secretion, gastralgia, etc., are 
masked or lacking, diagnosis requires 
most careful study. Lastly, in a mi- 
nority of cases, diagnosis is impos- 
sible by medical means. 

Pain in gastric ulcer is a prominent 
symptom. It may be burning, bor- 
ing, cutting, tearing, or a constant 
dull ache. Its character changes 
from taking food or drink and even 
with posture. Its jiaroxysmal occur- 
rence is, however, constant in the his- 
tory of a typical acute ulcer case. It 
is due to irritation of the ulcer and 
to consequent (or normal) contrac- 
tions. It occurs cither immediately 
after the taking of food or after its 
saturation wdth hydrochloric acid. 
(')fteii in pyloric or duodenal ulcer, it 
begins two to four hours after food. 
It is usually localized in a small area 
in the pit of the stomach near the 
median line. In duodenal ulcer espe- 
cially it may be referred to the right 
side. 

During the paroxysm the pain ex- 
tends through the body and may 


Vomitmig and retcbbig^ gastx^ 
tefttioa, pyk>ro5px6iaf and the taking 
of coarse foods or irritating drinks, 
increase the pain, and usually some 
degree of pressure on the abdotnan 
affords relief. If there be hyi^eiwid- 
ity, taking milk or eggs often relieves 
the gastralgia. 

Two spots of tenderness usually 
exist in simple ulcer. The epigastric 
is found in about 80 per cent, of cases, 
both in about 30 per cent., and the 
dorsal alone in rare instances. 'J'he 
dorsal pain is elicited, on deep pres- 
sure, at the level of the tenth to the 
twelfth dorsal vertebrae, alongside the 
vertebra', in a lateral expansion about 
2 or 3 centimeters square. 

V^omiting occurs in about 70 per 
cent, of cases, usually with gastric 
pain or distress. It may come on 
whenever fcwKls or drinks are taken, 
or only at intervals of several days or 
more. It is usually intensified by the 
ingestion of much fot>d, though per- 
haps relieved by small amounts. 
When pyloric stenosis, organic or 
spasmodic, exists, the contents may 
display evidences of retention. 

Blood is present in the vomitus in 
probably one-third of all cases, and 
w'hen in visible amounts is strongly 
significant of ulcer. It is usually ar- 
terial, and may be copious or more of 
an oozing. After a frank hemorrhage 
the feces are reddish, dark brown, or 
black; if the quantity of blood be 
moderate or small, blood tests are 
required to detect it. 

Free acid and free secretion are 
usually found. It is necessary to ex- 
amine^ a test-meal, and :tipt vomitus. 
Careful use of a stonuj^-tube is usu- 
ally permissible. Som^imes gastric 
secretion is normal, m* perhaps eveii 
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subtiormai. Mucus in flakes or 
masses is not unusual. 

Among the general symptoms may 
be noted weakness and emaciation, 
anemia, regurgitation of acid and gas, 
certain nervous phenomena, thirst, 
constipation, nausea, and faintness. 

J'erforation occurs, early or late, in 
about 5 per cent, of all ulcer cases, 
and may be the first symptom of 
ulcer noted, Twt^ types are recog- 
nized : those associated with acute 
ulcer and those occurring after more 
or less cicatrization has taken place. 
I’Siially there are no prenionilory 
signs, though in a few cases localized 
pain precedes. 1 Perforation* of the tin- 
])rotectcd anterior gastric surface in 
the pyh»ric region causes extrava- 
sation ifito the free perineal eavity. 
rerforaiiinis of the lesser curvature 
oj)en iut(.i the lesser peritoneal cav- 
ity and those of the posterior wall 
(diuKlennin included) in the cellular 
tissue liehind, ])crhaps to the ascend- 
ing colon or kidney. Less coninnm 
ruptures are ihrcaigh tlie diaphragm 
and pericardium, causing such condi- 
tions as pneumupcricardilis, pneit- 
nn)lhorax, pyopneumothorax, or me- 
diastinal involvement with external 
emphysema. An encapsulated sub- 
phrenic abscess is sometimes pix>- 
diiced. Among the possible results 
of porfi^ralion are abscess of the liver, 
chronic hepatitis, pylephlebitis, septic 
cholecvslilis or gall-duct obstruction, 
left-sided cellulitis, perisplenitis, left 
renal involvement, and intestinal fistu- 
las. Tn the latter instance there may 
be severe diarrhea, bloody or purulent 
feces, and fecal vomiting. When the 
renal pelvis is entered there is usually 
pyuria. Rarely an external fistula is 
produced. In favorable cases the in- 
fection becomes localized. A chronic 


course may ensue, and later an exit 
be formed in the renal pelvis, intes- 
tinal canal, vagina, or abdominal walk 
Perforation into the free peritoneal 
cavity is by far the mOvSt frequent 
occurrence. If in the anterior gas- 
tric wall, perforation sets up a gen- 
eral peritonitis more commonly and 
rapidly than do ulcers of the du<?- 
denum and those elsewhere in the 
stomach. The gastric contents at'c 
more infective than the duodenal ; 



Sljowing the location of Kiistric ulcora as noted 
la cases of perforation. 


the duodenum, moreover, is tightly 
moored in its upper part, small, deeply 
set, and more protected by adjacent 
struct tires than the stnmacli. 

Moynihan has classified cases of 
perforation into acute, subacute and 
chronic. In acute cases the onset is 
sudden, the peritoneum freely en- 
tered, and the symptoms severe and 
general from the beginning. 

In the subacute cases the onset is 
less sudden or severe, the opening 
small in size, the stomach empty; 
adhesions have formed, or the omen- 
tum or transverse colon and meso- 
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colon prevent extension. Localized 
peritonitis or abscess formation has 
previously been present. The symp- 
toms .are: increased pain, rather 
sharply localized ; moderate fever, and 
a suj(g;estive white bkK)d-cell count. 

In the chronic cases, protective ad- 
hesions have first formed, and the 
symptoms are ephemeral or those of 
abscess. Later, general peritonitis 
may develop. Extensive adhesions 
are commcm, especially with the liver, 
pancreas, colon, small intestine, and 
omentum. 

In a few cases of ulcer, perfi>ration 
may occur very late, due to autodi- 
gcstion of tlie center of an old scar, 
gradual attrition, marginal erosions, 
ur malignant degeneration. 

Perforation usually causes sudden 
agonizing pain, with extreme tender- 
ness in the upper abdomen. Soon 
the pain spreads across the abdomen. 
Deep breathing causes it, suggesting 
pleurisy. At tirst the abdomen is flat, 
tense, and fixed. Later it distends, 
though still rigid; finally, w'hen peri- 
tonitis exists, a softening is noted. 
Liver dullness is absent in about one- 
fourth of the cases, diminished in one- 
half, and not affected in the others. 

Stomach jiercussion is neither pos- 
sible nor advisable. Collapse and 
prostration so<m supervene. The 
pulse is usually accelerated, but at 
first may be down to 30 or, for a time, 
normal. The temperature soon rises, 
as a rule not above 102° F., or be- 
comes subnormal. The slower the 
onset, the higher it is. The face is 
pale and anxious. 

The great majority of neglected 
cases finally display marked disten- 
tion, obliteration of liver dullness, 
vomiting, singultus, cold skin, facie*'. 
Hippocratica, a small running pulse, 


unconsciousness, and Cheyne-Stokes 
respiration, followed by death. 

ft is in subacute perforation cases 
that the internist is very liable to 
delay transferring the case to a 
surgeon until too late. The early 
.symptoms are mistaken for those of 
pcrigastriti.s or lymphangitis from the 
nicer, or are vague or absent until 
local or general peritonitis has en- 
sued. Here the internist shoulders a 
great responsibility. At the least sus- 
jiicion, a blood-count should at once 
be made, and repeated every few 
hours. If the leucocytosis steadily 
increases, the neutrophiles showing a 
relative increase and the eosinophiles 
perhaps diminishing or disappear- 
ing, immediate surgical intervention 
should be insisted upon. 

Sudden abdominal pain, usually 
after a strain, as in vomiting, def- 
ecation, bodily exercise after a 
heavy meal, trauma, etc., followed by 
the symptoms already enumerated, 
.should suggest the possibility of 
perforation. 

The few cases of pseudoperforation 
reported do not justify hesitancy as 
^to surgical intervention. 

Whenever, in cases of gastric ulcer, 
the respiration rale rises perceptibly, 
the chest should he examined for 
fluid or gas in the pleura. Chills and 
a septic temperature should draw at- 
tention to such conditions as hepatic, 
subphrenic, or mediastinal abscess, or 
infection in the lung, pleura, or 
general system. 

Special Features of Duodenal Ul- 
cer. — Experience in the operating 
room shows that duodenal ulcer is 
at^out twice as frequent as gastric. 
Most duodenal ulcers occur in the 
first portion of the duodenum, within 
three-fourths inch of the pyloric 



r Icrr. ArrMW pniiitini' to ulrcr of jinslt-rinr wall near i>_\l()riJ.' 
(. a.M* liy ojuratiou. X-ray l‘y -\ullior. 



Ga'itric Ulcer Directly at Pylorus, Causini? Defnrrnitv of Pylorus. 
ketfiiti(Mi aiui Glohulation of Stomach. C'asc proven hy operatioi:. 
X-ray hy Aiitlior. 
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sphincter, and are chronic in type. 
From a clinical standpoint, what has 
been stated regarding gastric ulcer is 
also true of duodenal ulcer. Clinic- 
ally and surgically their diflPerentia- 
tion is not of much import. The 
term “pyloric ulcer’* seems ])est. 

In duodenal ulcer the pain is usu- 
ally not .so acute as in gastric ulcer, 
more burning and boring in charac- 
ter, and commonly median or slightly 
to the right. Hut it may be excru- 
ciating, and may even be felt near the 
right costal margin, though rarely 
cUovn as far as the gall-bladder. Re- 
missions of pain, often without ap- 
parent reas(m, are frc(iuenl. The 
f)ains occur usually from one to three 
hours after ingestion of f(»od, and are 
relieved temporarily by the taking of 
food or alkalies. Cliaracteristic, in 
my experience, is pain beginning 
about 2 o’clock in the afternoon, be- 
coming worse until almost midnight, 
then disappearing. .Another type of 
pain occurs between 2 and 4 o’clock 
in the morning. Tenderness may be 
C(nihned the right side along the 
c( mr.se of the duodenum, with perhaps 
a referred ])ain in the back. Vomiting 
is rare. 'Die vomitus seldom contains 
hh>od. ('opious hemorrhage into the 
stomach witli ejection may i>ccur, or 
the same lake ])lace inti> the bowel, 
with meleiia. An ulcer case without 
hl(»od in tile test-meal analysis, but 
blood in the feces, is likely to he duo- 
denal. incorporated bkxid in the stool 
is always su.spicious of ulcer high in 
the intestine. Meleiia, when present, 
is important. Constant bleeding gen- 
erally caiuses pallor, reactionary fever, 
weakness, and loss of weight. About 
one- half of all gastric and duodenal 
ulcer cases at some time show 
blood in the feces. 


Jaundice has often been observed 
from obstruction of the common bile- 
duct or coincidence of ulcer with 
cholelithiasis, if jiain is persistent. 
<»ften not enough food is taken to 
maintain weight. This is important 
in differentiating between ulcer and 
gall-bladder disease; in the latter the 
patients eat well and maintain good 
nutrition. 

Duodenal ulcers arc liable to per- 
foration mostly in the anterior wall. 
Those in the second part, anteriorly, 
lead directly into the peritoneal cav- 
ity, while those on the posteric)r sur- 
face are extrapcritoncal. 

DIAGNOSIS. — When the classical 
symptoms are present, which occurs 
in about 1 out of 4 cases of ulcer, 
diagnosis is easy. By close attention 
and study about 2 of the remaining 
.3 cases can be diagnosed. Special 
technique and laboratory tests here 
offer substantial aid. In the remain- 
ing, fourth case diagnosis is impos- 
sible unless complications develop. 

For X-ray diagnr»sis an ulcer must 
be large enough (»r have caused adhe- 
sions sufficient to produce an irreg- 
ularity of the contour of the stomach 
or duodenum. When the syin})t»»ms 
are not distinctive, the X-ray slioiild 
be used. 

Einhorn’s method consists in swal- 
lowing a “duodenal bucket” attached 
to a long silk thread. The bucket is 
ingested in the evening and removed 
in the morning before breakfast. The 
ulcer causes a brown or dirty black 
stain on the siring, and l)y meas- 
uring the distance from the teeth 
its site can he approximately dctc'r- 
mined. I have empkiyed, with goo<l 
results (see plate op|)ositc next page), 
a BB split sh(^i, fastened to ahoiU 1(X) 
centimeters (38 inches) of No. 8 
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braided silk. The shot is inclosed 
in a 5-f^rain capsule, the cord passing: 
through a small hole in one end, and 
a knot is tied on the string 75 centi- 
meters (28 inches) from the capsule. 
A number of these are kept on hand, 
each one wound around a card and 
placed in an envelope bearing the 
following instructions : — 

"i’or sfVfTal hours before beginning this 
test no iiiedieine siioutd be taken, and for 
supper no meat is allowed, the meal prefer- 
a])ly consisting of milk, eggs, bread and but- 
ter. At bedtime you are to swallow the cap- 
sule aud thread until the knot is at the teeth. 
The end of the string is then made into a 
loop and fastened to the nightgow'n with a 
safety pin or ti<Ml around one ear, so that 
the knot remains in place — ^the .shot remain- 
ing in the stomach all night. On awakening, 
pull the string sbjwly ami steadily and hang 
it up to dry. being careful not to allow any- 
thing to touch it while wet. When dry place 
it in a clean envelope and mail it to me or 
leave it at iny office.” 

A number of my cases have been 
jiio.st easily diagnosed by this string 
lest, some .showing nunc of the car- 
dinal .symptoms of ulcer, — panic- 
ularly the latent cases. The test is 
not objected to by ])alicnts. ll may 
also In* used t(^ trace progress under 
treatment. 

The string method is not of value, 
however, in ulcers of Jbe fundus and 
greater curvature. For these Einhorn 
ha.s devised a bag covered with gauze, 
which is introduced into the stomach 
in a c(dla|>sed condition and then in- 
flated. After a Iialf-bour the bag is 
allowed to collapse and willidrawn. 
If ulcers are f)rcscnt, brownish areas 
are noted in the gauze. The method 
is only ap[)licable in patients accus- 
tomed to the stomach-tube. 

DIFFERENTIAL DIAGNOSIS. 
— Gastralgia. — Here llie pain is inde- 
pendent of food, is usually a burn- 


ing, and relieved by pressure or 
heat, though not by vomiting. There 
is commonly eructation of odorle.ss 
and tasteless gas, and perhaps saliva- 
tion. No blood appears in the te.st- 
meal. No fever is present. Hysteri- 
cal and neurasthenic symptoms arc 
common. 'J'here is no deiinite area (U* 
sharp pain, but rather a diffu.se ten- 
derness in the epigastrium. Epigas- 
tric pulsation may be noted when 
prolapse or atony exists. During the 
attack constipation is the rule, and 
afterward the passage may be fluid, 
conUdning mucus but no blood. 
The condition soon subsides, possibly 
without treatment. Some hypere.'^- 
thesia may persist for some time, 
generally subsiding under bromides. 

Carcinoma. — Here debility and 
emaciation often precede the oilier 
.signs. Pain is more constant, less 
.severe, less dependent on foi:>d, and 
often nocturnal. Anorexia is fre- 
quent, and the taste insipid, com- 
monly with aversion to meats. The 
ap])etite may improve under lavage. 
Fetid eructations are frequent. l)i- 
ge.stion is insufficient, stagnation of 
foods common, and tlie chemisrn in 
late cases shows absence of hydro- 
chloric acid and the presence of 
blood, J>oa.s-Oi)pler l)acilli, lactic acid, 
and pieces of cancer tissue. Vomit- 
ing gives less relief than in ulcer, and 
is often of the “coffee grounds” type. 
Cachexia is marked, and the skin 
sallow, brown, dry, or flaccid. The 
patients are usually aged. A tumor 
may he palpable. Perforation occurs 
only after prolonged illness and, when 
into the colon, lientery may occur. 
The X-rays are of diagnostic value. 

Hyperchlorhydria and Gastrosuc- 
corrhea. — In these conditions there is 
ab.sencc of distinct pain and tender- 
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ness. Vomiting is rare and usually 
follows an error of diet. Distress is 
worst one to three hours after meals 
(hyperchlorhydria) or in the early 
morning (gastrosuccorrhca), though 
actual pain is rare. High hydrochlo- 
ric acid' content, low conversion of 
starches, and an abundant return are 
the main diagnostic features. There 
is belching of acid gas or regurgita- 
tion of acid fluid, with postprandial 
pyrosis. These conditions usually 
respond to i)ropcr treatment; if not, 
latent ulcer, underlying gastritis, 
cholelithiasis, chronic appendicitis, or 
a nervous disorder should be sus- 
pected. 

Hemorrhagic and Other Forms of 
Gastritis. — Difrcrentiatioii is difficult 
and usually impossible. Its iApor- 
tance is so slight that .surgery is 
especially i>rone to failure in dealing 
with excessive hemorrhage from the 
stomach. Thus it is advisable to con- 
tinue medical treatment. If the case 
entirely rectn'crs and subsequent ex- 
aminations are negative, one should 
c< insider the possibility of hemor- 
rhagic gasritis as having existed. 

In ruptured varix of the stomach, 
in which bleeding may be difficult to 
control, the classical symptoms of 
acute ulcer are usually lacking. 

In ordinary acute gastritis, and 
sometimes in the hemorrhagic form, 
there is the history of the cause, fol- 
lowed by acute vomiting of the food 
and possibly later of mucus and bile. 
The pain is less acute and more 
diffuse. In chronic gastritis the 
cause and the analyses arc important. 
When blood or eroded pieces of the 
glandularis are found the diagnosis 
of secondary ulcer should be made. 

Pylorospasm is a misleading con- 
dition when not accompanying gas- 
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trie or duodenal ulcer. It may occur 
in gastric or general neuroses, chole- 
cystitis, gall-stones, appendicitis, and 
tuberculosis of the abdominal viscera. 
The diagnosis of uncomplicated py- 
lorospasm is usually made by exclu- 
sion of all organic disease and from 
attacks of pyloric pain with stag- 
nation. The attack usually occurs at 
the height of digestion. Later gas- 
tric dilatation ensues, and food is 
vomited late after ingestion. The 
contracted pylorus may be felt as a 
small, round, tender mass, disappear- 
ing in the intervals between seizures. 
Chronic gastrosuccorrhca or tetany 
may exist. Ulood is absent, lactic 
acid may be present, but Boas-Oppler 
bacilli are rare. 

Appendicitis. — M istaken diagnoses 
of perforating acute gastric or duo- 
denal ulcer for appendicitis, and vice 
versa, are numerous. Appendicitis 
and erosions and ulcers of the stom- 
ach are frequently associated. Payr 
observed that “in a certain number 
of cases of appendicitis, usually of 
moderate severity, there appear, 
shortly after the first attack, various 
gastric symptoms closely resembling 
those of gastric ulcer. There is pain, 
occurring shortly after the taking of 
food ; hyperacidity ; vomiting, fre- 
quently bloody in character, and, 
usually later, phenomena suggestive 
of pyloric stenosis. These symptoms 
generally abate after a short time. 
He ascribes these gastric disturb- 
ances to emboli derived from throm- 
bosed veins of the omentum and 
appendix. 

In differentiating severe ai)pendi- 
citis from perforating ulcer the situa- 
tion of the onset pain is most im- 
portant. Rigidity, local tenderness, 
and swelling, whether below the um- 
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bilical level or above it, are guiding 
points. If the abdomen distends, dif- 
ferential diagnosis is neither possible 
nor important. The aMomen should 
immediately be explored in both its 
upper and lower zones through an 
incision. 'J'he differential diagnosis 
can in every instance be made more 
surely and safely by the surgeon. 

Hyperemesis of Pregnancy. — The 
history and local e.vamination arc 
here all important. No pain is pres- 
ent, and the characteristic symp 
toms of ulcer are absent. The same 
applies to vicarious nieiistruation, 
and to conditions in which blood is 
swallowed and vomited or enters 
from or througli the gullet. 

Uremia. — Here the low urinary 
output and tlie uranalysi.s are diag- 
nostic. Headache, slecplc.ssness, pa- 
ralysis, amaurosis, convulsions, mania, 
delirium, coma, increased arterial 
tension, and dyspnea are significant 
s 3 "mptoms. General muscular spasm 
and fever may be present. Where 
consciousness persists examination of 
the abdomen is negative, but late in 
the case distention without rigidity 
may be observed. The vomiting may 
l)e incessant and, if a uremic ulcer 
exists, blood may occur in the vomi- 
tus or feces. In my experience, the 
vomitus has usually been gastric 
juice, especially during fever. 

Biliary Conditions. — In gall-stones, 
when tenderness is elicited only by 
deep pressure in the biliary triangle, 
and there is jaundice, with bile 
in the urine and the character- 
istic pains, the diagnosis is easy. But 
when the pains are constant, espe- 
cially after food, coupled with vomit- 
ing which affords relief, and the signs 
just mentioned are lacking, time and 
care are usually required. Gall-stone 


cases are apt to be ruddy and well- 
nourished, while those of ulcer often 
show anemia and poor nutrition. 
There have usually been long inter- 
vals between the paroxysms of pain, 
with a much better digestion than is 
seen in ulcer cases. Gastric analyses 
rarely show l)l(X>d. Hyperacidity is 
common. Duodenal or gastric ulcer 
may coexist with gall-stones. Jn 
most of these cases the diagnosis of 
gall-stones is the easier to make. 

If a chill with fever, hepatic en- 
largement, and a swollen, tender, and 
palpable gall-bladder are noted, the 
diagnosis of gall-stones is suggested, 
and this is confirmed if stones are 
found in the feces in succeeding days. 
In hepatic colic pain may occur in 
the epigastrium, but it quickly radi- 
ates to the right costal margin, 
around to the back, and beneath the 
right scapula. It is more colicky in 
character, coming on more suddenly 
and ceasing more ai>ruplly. riie 
pain and the suffering are more acute, 
and are usually independent of food. 
The patient often feels chilly, sweats 
profusely, is nauseated and vomits, 
and usually there is a sliglit rise in 
terhperaturc, with jaundice folhnving 
in about 50 per cent, uf the cases. 
1’hc right side of tlie abdomen is 
rigid and tender, csj)ecially during 
inspiration. The history of attacks 
of hepatic colic, the absence of ulcer 
findings, and the limitation of pain 
and tenderness to the biliary triangle, 
particularly when the abdomen is pal- 
pated from behind, are the main 
points in differentiating the chronic 
gall-bladder conditions. 

Renial Colic. — In nephrolithiasis the 
urine ’is strongly acid and contains 
blood, usually enough to give it a 
smoky tint. Small calculi may be 
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passed or detected in the pelvis or 
ureter with the X-rays. The intensity 
of the pain in the back, radiating 
downward (usually only one side), 
and the absence of pain and tender- 
ness anteriorly are significant. Ab- 
dominal examination is negative, or 
the entire abdomen may be board-like 
during ureteral colic. 

Arteriosclerosis. — Chronic abdom- 
inal pains may occur in sclerosis of 
the splanchnic vessels. The symp- 
toms peculiar to ulcer are absent, and 
the gastric contents commonly achy- 
lic. Palpable vessels are firm and 
arterial tension persistently high. 
Much urine may be voided, often of 
low s])ccific gravity, and with a little 
albumin, and granular casts. Intes- 
tinal putrefaction is common. 

Spinal and Other Diseases. — 
Among other conditions that have 
been mistaken for gastric ulcer are: 
'J'abes with gastric crises, myelilis 
with pains as a prominent feature, 
movahlc kidney, lead colic, enteralgia, 
herpes zoster, intercostal neuralgia, 
and diaphragmatic and basal pleuri- 
sies. Careful examination will gen- 
erally clear up doubts. 

Post-ulcer conditions that may re- 
cjuire differentiation include ])erigas- 
tritis, pyloric obstruction due t(» 
cicatrices, hour-glass contraction, and 
carcinomatous degeneration. All of 
these conditions are best examined 
for with the X-rays. Other possible 
conditions are persistent excess of 
secretion, irritable stomach, erosions 
of vessels, and tetany. 

Advantages of the fractional test 
meal described. In gall-bladder dis- 
ease the secretory response is prompt 
with high acidity, and the emptying 
time occurs at or near the high point. 
In duodenal ulcer there is a prompt 
gastric response, high acidity, and 


delayed emptying time. In gastric 
ulcer, not affecting the pylorus, there 
is a weak and delayed response, mod- 
erate acidity, and early emptying 
time. Gastric carcinoma presents 
two types of curve, the first showing 
the presence of acid and a delayed 
emptying time, and Hie second show- 
ing the absence of acid and an early 
emptying time. Horner (Jour. Amer. 
Med. Assoc., Dec. 8, 1917). 

PROGNOSIS. — Acute ulcers (in- 
cluding erosions) are curajbleby medi- 
cal means or recover without especial 
treatment in at least 9.S per cent, of 
cases. T'he mortality from all kinds 
of ulcer variously given as between 
10 and 20 per cent, pertains only tf> 
the most serious cases. In the com- 
plications and sequels in serious 
cases, on the other hand, the results 
accruing from medical treatment up 
to the time of operation are poor, par- 
ticularly because they comprise the 
small percentage of the easily diag- 
nosed ulcers that do not recover. 

A case which has been diagno.sed 
as ulcer by medical means, and in 
which a restoration to health has con- 
tinued for one year, is higically a 
cured case; yet, in a very small j)cr- 
centage of these cases, surgical meas- 
ures may at some subsequent time 
be indicated. 

The result of acute ulcer is scar 
formation. The chronic ulcers, how- 
ever, usually remain more or less open 
or become thickened. Malignant de- 
generation, if it occurs, progresses tf) 
a fatal ending, unless operated uptm 
in time. Unless overwhelming, inter- 
mittent hemorrhages are acute and 
likely not to cause death; the con- 
tinuous forms are chronic and usually 
require surgical intervention. Ulcers 
giving distinct symptoms, pro])erly 
treated, tend toward complete rccov- 
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©ry in at lei^st 75 per cent, of cases,; 
those that do not arc always surgical. 

The prognosis of acute ulcer de- 
pends upon the depth, extent, loca- 
tion, and character of the lesion, 
and willingness of the patient to fol- 
low orders for some months. In the 
severer cases it is wise to be conser- 
vative and always watchful. 

PROPHYLAXIS.— Excess of se- 
cretion is the most important feature 
in this connection. The treatment for 
it should be that outlined in hyper- 
secretion. (See Hyperacidity, given 
earlier in this article.) In addition, 
any anemia shtnild be corrected by 
a full diet and hemalinic tonics, and 
debility by high caloric feeding and 
e.xtra mc?als of a liquid albuminous 
character. Hygienic measures often 
offer substantial aid. 

TREATMENT.— The ulcer patient 
should be put to bed, and the strictest 
discipline as to complete rest, dieting, 
medicinal treatment and hygiene in- 
sisted upon. Even in erosions, at 
least three week.s in bed should be 
insisted upon, and preferably four. 
With such discipline, general results 
arc better and the dangers of hemor- 
rhage and perforation are minimized. 
After this, the transition from rest in 
bed to walking about should extend 
over two weeks. In a case free of 
symptoms, a return to the ordinary 
fare can then be begun. 

Diet. — Coarse vegetables and ce- 
reals, highly seasoned foods, made- 
up dishes, hashes, salted and pre- 
served meats and fish, and meat 
soups should be excluded. Preserved 
fruits, pickles, fresh berries, or vege- 
tables with seeds, and also nuts, are 
dangerous. Alcoholic beverages, as 
well as tea and coffee, should be in- 
terdicted. Among the useful foods 


are grtiels, milk soups and 
and other foods cooked with udlib 
The best fluids are water, miHc, 
Vichy, and cocoa. White bread is 
permissible. Tender beef, lamb, 
chicken or fowl and fresh fish may 
be taken once a day, but must be 
roasted or broiled, finely cut up, and 
thoroughly masticated. E-ggs in any 
form, with but little salt, may be 
taken ad libitum. Cereals and vege- 
tables should be well-cooked, and 
potatoes and other tuberous vege- 
tables mashed. 

The evening meal should be of 
fluid, semifluid or finely comminuted 
food.s, with little seasoning, and 
small in amount. Supplemental fluid 
albuminous meals should be given 
between dinner and supper, and be- 
fore retiring. Very hot or cold foods 
should be avoided. In the first month 
or two of mixed diet, rest for one or 
two hours after meals should be in- 
sisted upon, and also the avoidance 
of all business and irritating topics 
of conversation. If hyperacidity then 
persists or recurs, bismuth subcar- 
bonate, the mineral alkalies, plain 
Vichy water, and the oils or atropine 
should be given. I'he bowels should 
t>e moved only with Carlsbad salts, 
magnesium hydrate, or by enema. 1 f 
circumstances permit, a sojourn in 
the country or a course at Carlsbad, 
Vichy, or Ems should be advi.sed. 
Beginning two months after the con- 
clusion of active treatment and at 
regular intervals during the first year, 
gastric analyses should be made and 
the feces examined for blood. If acid- 
ity increases, or blood appears in the 
stomach contents or feces, or gastric 
distress ensues, the case should be 
more rigidly treated, and perhaps 
again put to bed for a week or two. 



s{>pewt«citis is pres^ 
e!it» of^cnitidfi sfaottld insisted on. 

One patjent may do best on early, 
ra^%er g^ero^e feeding as recom- 
nu^jtMled by Lenhartz, and another be- 
come distinctly worse until complete 
gastric rest has been afforded for sev- 
eral days, as practised by von Leube. 
The results seem to depend upon the 
gastric and pyloric spasm, the age of 
the ulcer, the amount of bleeding and 
vomiting, and the general cxcitablity 
of the organ. As a rule, it is best tn 
adopt von Lcnbe's met hod for the 
iirst few days, and when the symp- 
toms abate, l.enhartz's method until 
the end of the fourth week of treat- 
ment. Less severe cases occur in 
which the Lenhartz method should 
he useti from the outset, and likewise 
more severe cases in which the Leube 
method is re(|iiire<l for a considerable 
]>ei'iod. 'Hk' paliemV |L»eneial condi- 
ti(»n should be taken into account in 
deciding on treatment. If oral feed- 
ing or a fuller fare is long delayed 
after the u>e of the nutritive enemas, 
a distention of the stomach, with sud- 
<k*n increase in acidity, may occur and 
may precipitate vomiting and prevent 
healing of the ulcer. (In the other 
hand, the Lenhartz feeding is likely 
to increase or maintain the excessive 
acidity of the gastric juice, and 
though cure of the ulcer is obtained, 
a high level t.)f gastric secretion re- 
mains w^hich, to some extent, favors 
recurrence. 

The dietetic treatment of von 
Leube and von Ziemssen is based on 
rest in bed, and feeding by the rec- 
tum or with food which will burden 
the stomach as little as po.ssible. 
Ewald’s modification is described by 
him as follows; “For the first three 
days absolutely no food is to be ud? 


enema is gi ven . three times 4aily $ 
subsequently, besides the enemata, 
milk or ffour and milk soup, in tea- 
spoonful doses, or a bland pigeon. or 
chicken broth. To the milk, on ac- 
count of its fine floccular- coagulation, 
some pegnin is added. If this diet is 
well borne, it is added to as herein- 
after described; otherwise, absolute 
rectal nutrition is again instituted. 
If no pain follows the careful admin- 
istration of milk, one may permit 
somewhat larger quantities (up to 
about ISO cubic centimeters), legu- 
minous flour soup, then legumes; 
later pa])py food made of chest- 
nuts, sago, tapioca, Kufeke's flour, 
hygiama, and other preparations, 
and later small (juantities of meat. 
Among mitritive substances cows' 
milk takes first place. . . . The 

patient, however, must drink it very 
slcjwly and lukewarm. fo prevent 
flocculent coagulation of the milk and 
the resulting irritati(»n of the ulcera- 
tive surfaces, I now add pegnin 
(lahfernient), which produces a very 
line llocculciii cj)agnlation. besides 
I>ige<.)iJ or veal soups, the yolk of an 
egg and heateii-up egg-alhumin, pul- 
verized meat, or leguminous stnips 
may perhaps be given. \\ c mu.st 
limit ourselves to these foods until 
the severe symptoms have disap- 
peared. In the third week food richer 
than this, both cjuanlitativoly and 
qualitatively, is permissible, and one 
should then carefully try food of 
somewhat greater consistence, such 
as scraped raw ham, raw or very soft- 
boiled eggs, scraped venison or 
breasts of fowl, and rolls or zwieback 
softened in cocoa ; but milk is always 
preferable, and one should always be 
ready to return to a simpler diet as 
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soon as the symptoms, or even pains, food is administered in small quanti- 
appear/* The diet of Kwald may be ties at one-hour intervals. Slow mas- 
considered as a conservative and tication and slow eating are insisted 
rational combination of well-tried upon, the patient being fed with tea- 
methods. Arguing for its use in spoonful amounts, and not allowed to 
preference to that advised by Len- feed himself during the first two 
hartz. he reports having had but 4.8 weeks of the cure. Three or four 
per cent, of hemorrhage, whereas, weeks* rest in bed is imposed. An 
Lenhartz, in 20 cases, had 6.4 per ice-bag is applied to the epigastrium 
cent. to relieve the pain, and bismuth sub- 

Lenbartz’s dietetic treatment is nitrate given internally for henior- 
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mits 

from the start 

concentrated 

iced. The egg.s 

and milk are admin* 

for)ds 

rich in albumin. 

I n general. 

i.stered in alternate feedings, granu- 

the l.enhartz diet is the 

best to eni- 

lated sugar being added to the former 

l)loy- 

-simply because 

the average 

(m the third day. 1'he raw, scraped 

case i 

s not severe enougli to call fur 

beef, boiled rice, and zwieback arc 

complete gastric rest. 


prepared in tlie 

usual manner. The 

In 

the Lenhartz plan of feeding. 

diet rtniline is as follows: — 

Day. 

Eggs. 

Milk. 

SUCAK. 

ScRApKi) Hkkf. 

1. 

2 drairi.s per dose. 

4 <lrains per 

d<»se. 



Total, 2 eggs. 

Tf)tal, 6 

ozs. 


2. 

3 drams per dose. 

6 drams per 

dose. 



Total, 3 eggs 

Total, 10 

ozs. 


3. 

‘/i oz. per dose. 

1 t>z. per dose, 20 grams added to 


Total, 4 eggs. 

Total, 13 

ozs. eggs. 


4. 

5 drams per dose. 

IK’ per dose. Do. 



Total, 5 egg.s. 

Total, 1 

pint. 


5. 

6 drams per df>se. 

14 drams per 

dose. 30 grams. 



Total, () eggs. 

Total, 19 

ozs. 


6. 

7 dram.s per dose. 

2 ozs. per dose, 40 grams. 

36 grams in 3 doses. 


Total. 7 eggs. 

Total. 22 

ozs. 


7. 

4 drams per dose. 

2 ozs. per dose. 40 grams. 

70 grams with boil- 


Total, 4 eggs. 

Total, 25 

ozs. 

ed rice. 


AKso, 1 .soft-boiled 



100 grams in 3 doses. 


fjjTjr every four hours. 




8. 

As above. 

2K ozs. per 

dose. Do. 

Do. 



Total, 28 

ozs. 


9, 

Do. 

3 ozs. per dose. Do. 

Beef, same; rice, 200 



Total, 1 quart. 

grams; zwieback, 40 





grams in 2 portions. 

10. 

Do. 

Do. 

Do. 

Do. 


11-14. Add chopped cooked chicken, 50 i^rrams; or ham, 50 fjrrams, and butter 20 gjams. 

Interval of feeding made two hours. Milk given in 6 oz, doses with 5^ o*. of 
raw egg. Butter increased to 40 grams, and chicken or ham as above. 
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Among 29S cases of gastric ulcer 
treated by Lenhartz 262 had had a 
hemorrhage before the beginning of 
treatment, and in 33 the stools con- 
tained blood; his total mortality, 
however, was 2.3 per cent., and only 
18 cases had hemorrhage after the 
treatment was begun. Von Letibe, 
replying to LenliarU. rei)orted that 
fully per cent, of 027 patients were 
cured by his own method; 8.5 per 
cent, improved under it, and only 1 
per cent, did not, wliile the mortality 
from hctn<»rrhage was 0.3 per cent. 

'I'o check tile tendency to hemor- 
rhage, von Lenbe in^i.sts on keeping 
I lie stomach absolutely at rest. 'I'he 
patient is kept in bed and receives a 
single dose of 30 drops <»f a 1:1000 
solution of adrenalin, supplemented 
by bismuth, an ice-bag over the stom- 
ach, and an inject i<in (jf morphine to 
keep the stomacli quiet (never for its 
I)ain-rccliicing propertie.s ). JnKul by 
the iTioutli i.s entirely abstained from, 
even milk. W hen the stool sliows no 
more blood, and other signs also in- 
dicate cessation of tlie hemorrhage — 
usually in two or three days — he 
cautiously commences a liquid diet. 
The patients may lose weight at first, 
but more than make it up in tlie sec- 
t>nd week. The c(»mbi nation of abso- 
lute rest in bed, one glass of tepid 
Carlsbad water twice a day» fasting, 
hot flaxseed poultices renewed every 
ten or fifteen minutes for twelve 
hours fa wet linen cloth being sub- 
stituted at night), and the special diet 
referred to is held to be indispensable, 
A more recent addition to treat- 
ment is the duodenal methexi of ali- 
mentation. The Gross, OclUe, or Ein- 
born tube is used. The fot>d is deliv- 
ered in the upper digestive tract with- 
out coining in contact with the ulcer- 
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bearing area. It is evident, hov^rever, 

that the cures hy this method arc not 
as many a.s by the metViods of 
hartz and von l.t:u\>e. After a rather 
consistent use of the duodenal metViod 
1 have abandoned it for the reason 
that, however little acid there may be 
in the stomach, it i.s not bound by 
protein food.s present in the organ. 
Moreover, delivering a quantity of 
fluid in the duodenum throiigli the 
lube reflex ly excites a higher acidity 
in tlie stomach. Fluoroscopic obser- 
vations showed that the tube, draw- 
ing taut against the lesser curvature, 
increases gastric m(»tilily. 

Medicinal Treatment. — The drug 
most generally used is bismuth sub- 
nitrate, as mechanical sedative. Bis- 
muth subgallate should be used in 
hemorrhage, ami the subcarbonate in 
high acidity. Tly the use of bismuth 
pain is lessened, and vomiting and 
hemorrhage controlled ; in a fetv days 
the stomach becomes more tolerant. 
Rest results are obtained when the 
dose is large and taken into the 
empty organ. At least 30 grains (2 
Gm.) should be given, either in 
j)lain boiled or barley \vater. Some 
recommend only one large d<'se in 
the morning, but, since in the aver- 
age case the organ is quite emptied 
of bi.smuth in four to six hours, it is 
best to give it in doses of 2 to 4 Gm. 
(30 to 60 grains), at about the inter- 
vals mentioned. The occasional con- 
stipating effect may be minimized by 
adding magnesia oxidi (as below), 
suspending the bismuth in olive oil, 
giving Carlsbad salts each morning, 
or using enemas. 

B Bismuthi suhyallatis, vH suhearbonatis, 
rW subnitratis, 

MagnesH oxidi 3a %x (40 Gm.). 

Fiant pulveres no. x. 

Sig.: 1 every five hours in barley -water. 
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To avoid nitrite poisoning, which 
may occur when the subnitrate is 
used continuously in large doses, it 
is best to employ the subcarbonate or 
subgallate from the first, or substitute 
one of these for it after a few days. 
The bismuth should be given steadily 
for two weeks, then in smaller doses 
as long as indicated. 

Olive oil may be a valuable adjunct 
to relieve pain, vomiting and pyloric 
spasm. It may be given in 1- or 2- 
ounce (30 to fiO c.c.) quantities, and 
is a good vehicle for bismutli. Where 
olive oil by mouth induces nausea, it 
may he run down through the stom- 
ach-tube, but not in the early days 
of treatment. 

At the end of the first week, plain 
Carlsbad water or . Vichy may be 
given, one wineglassfiil at a lime, 
and preferably at room temperature. 
Carlsbad salts may be used for con- 
stipation, but <»thcr salts often cause 
acute distress. The dose of Carlsbad 
salts is a teaspoon ful in a glass of 
w'arm w^ater, drunk slowly early in 
the morning. 

Of great value in ulcer is bella- 
donna, or atropine, — preferably the 
former. Contndling both secretions 
and motility, it can be given either 
with the Lenhartz treatment or when 
no food is given by mouth. It should 
be given steadily until its “physiolog- 
ical eflects” are obtained. These are 
usually induced by 8-minim (0.5 c.c.) 
doses of the tincture, given at three- 
or four- hour intervals, in about two 
days. The dose should then be re- 
duced to about one-third, and this 
amount continued as long as the pa- 
tient remains in bed, avoiding a re- 
turn of the “physiological effects." 
In acute gastric ulcer with marked 
vomiting of sanguineous acid fluid or 


intense boring pain after feeding, the 
results are often striking. 

The chief drugs used as astringents 
to promote healing are silver nitrate 
and ferric chloride. The former also 
advised as antacid, is given in pill 
form, % to Vz grain (0.015 to 0.03 
Gni.) at a dose, or in solution with a 
little sodium bicarbonate — 7]/2 to 15 
grains (0.5 to 1.0 Cm.). Boas used 
silver nitrate in solution, 4 grains to 
4 ounces (0.25 Cm. to 120 c.c.). 

Duodenal alimentation f)roved ex- 
tremely successful in gastric ulcer. 
The writers introduce the tube into 
the duodenum at night and feed with 
150 Gm. (5 ounces) of tepid milk 
daily, then 2(X) Gm. (7 ounces). 
Yolks of eggs arc given, up to 4 a 
day. After every feeding a .saline 
injection is administered. Relief of 
the pain is the first effect o!>tained. 
Pages and li)ahez (Vida Xiieva, A|)r.. 
1918). 

In von Leube’s method, during the 
patient's ten-day stay in bed, the epi- 
gastrium is washed with alcohol and 
mercury bichloride solution, boric 
ointment next applied on a thin cloth, 
and over this a hot flaxseed poultice 
renewed every lificcn minutes fur ten 
.hours during the day, and a wet com- 
press during the night. After the 
tenth day, a flannel abdominal binder 
is worn during the day, and fur three 
weeks a simple cold compress at 
night. During convalescence, the pa- 
tient is required to rest completely 
for two hours after meals. Contrain- 
dications for poulticing are menstrua- 
tion and recent hemorrhage (within 
three months) ; in recent hemorrhage 
an ice-bag is substituted. One pint 
(500 c.c.) of Carlsbad water is drunk 
slowly in the morning for one month, 
and alkaline waters during the day. 
Bismuth and sodium bicarbonate may 
be used. In the first ten days the 
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di^ consists of boiledi milk, Leube's 
meat solution, and soft, unsweetened 
zwieback. In the next week, rice or 
sago soups, boiled with milk or white 
of egg, and soft-boiled or raw eggs 
are used. Later on tender meats are 
given, and after the fifth week a care- 
ful ordinary diet. Constipation is 
treated by enemata of tepid water or 
Carlsbad salts, or, after the eleventh 
day, by 1 dram (4 (im.) of a jnm'der 
consisting of powdered rhubarb, S 
parts; sodium sulphate, 6 parts, and 
sodium bicarbonate, 3 parts. 

Special Treatment of Symptoms. — 
Tain, if severe, may rarely require 
morphine in the first couple of days; 
usually, belladonna, with or without 
codeine, is sufTicient. Chloral hy- 
drate, as a sedative and antiseptic, 
would seem too irritating, even in 2- 
to S- grain (0.13 t(> 0.31 (im.) do.se.s. 
Orthoform or anesthesin may be 
given in seveie cases. Usually, how- 
ever, rest and diet liaving been in- 
stituted, a wet compress over the 
abdomen is sufficient to control thc 
pain. A so-called “sweat bandage” 
may be used : A large .soft towel is 
soaked in cold water, wrung out, 
folded lengthwise, and wrapped round 
the patient’s waist; over it rubber 
sheeting or oiled silk is ])laced, and 
then a dry towel to bind these in 
plfice. This bandage is changed two 
or three times in twenty-four hours. 
An ice-bag or flaxseed poultice over 
the epigastrium may be substituted. 

Vomiting, for which bismuth, bella- 
donna, ice, and opium suppositories 
are recommended, usually subsides 
after a few days of routine treatment. 
When it is more severe, apply a 
mustard plaster to the epigastrium, 
immediately followed by an ice-bag 
when the skin is well reddened. 


Anemia may be treated with albu- 
minate of iron, as Lwald suggests, by 
adding 1 fiuidrarn (4 c.c.) of a 2 per 
cent, solution of iron sesquichloride 
to 2 fluidounces (60 c.c.) of albumin- 
water. One or two teaspoonfuls of 
Liq. ferri albuminati (N. I\), or Liq. 
ferri peptonati cum mangano (N. F.)*, 
may he given three times daily in a 
little water. In the late treatment: — 

E Arseni trioxidi gr. ss (0.U3 Gm.). 

Ferri sulf>hatis '3ij (8.0 Gm,). 

Potassii carhonatis . 3j (4.0 Gm.). 

Fiant piliiUc no. xxx (.soft). 

Sig, : Take 1 pill three times a day. 

For gastric hyperacidity, bismuth 
subcarbonate, belladonna, and the 
mineral alkalies and alkaline mineral 
waters are used. Though separate 
ti.se of these is generally advisable, 
the following may he einj)l<.)yed : — 

E JielladotuKr puh’eris ... 3ss (2 Gm.). 

Sodii carhonatis Sj (*30 Gm.). 

Magnesii oxidi 5x (40 Gm.), 

Talci pulvcris Sss (IS Gm.). 

Pone in chartulas no. xxx. 

Sig. : Take 1 powtier in water every four 
hours. 

Or, the following formula Stock- 
ton’s may be used : — 

H Ccrii oxalatis Siiss (10 Gm.). 

liismuthi subcarh 3v (20 Chn. ). 

MagncsH carhonatis .. 3x (40 Gm.), 

bar pnlvcrem. 

Sig.: Take teaspoon ful every four 

hours. 

Abundant hemorrhage may require 
a JiypoderiTiic of morphine. In less 
severe forms, adrenalin chloride solu- 
tion, 1 to lOGO (10 to 20 drops), three 
or four times a day, may he effective. 
Bismuth subgallate, absolute rest and 
quiet, and the sucking of small pieces 
of ice may answer. Ewald practises 
iceswater lavage, and others recom- 
mend gelatin-water; deatli from hem- 
orrhage occurs in only about 3 per 
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cent, of cases. If the pnlse is very 
small, anemic murmurs appear, or 
cerebral anemia occurs, normal saline 
infusion at body temperature, at least 
r quart (liter) at a time, deep into 
the suf>cIaviciiJar ro^non or under the 
breast in the female is indicated ; in 
a few cases, direct transfusion of 
blood is necessary; when the patient 
shows constitutional effects from con- 
stant, moderate bleedin/^, Murphy’s 
continuous proctoclysis. 

Gastric lavage is imperative if there 
is much fermentation — usually wlien 
stenosis or marked atony exists. 
Kaufmann advises lavage in acute 
hemorrhage, claiming that gastric 
contraction occurs upon evacuation. 

I’erigastritis usually demands pro- 
longation of the treatment in bed, and 
po.ssibly opium suppositories, or co- 
caine internally, to relieve pain, c.g., 

B Of>ii pulveris gr, xxv (1.6 Gm. ). 

Bismutlii subnitratis 5j (30.0 Gni.). 

Cret<r preeparatet . , . 5vj (24.0 Gni.). 

Sodii bicarbonatis. . 5i (30.0 Gm.). 

Pone in chartulas no. xxx. 

Sig.; Take 1 powder every four hours. 

Sippy’s treatment consists essen- 
tially in accurately protecting the 
ulcer from the gastric juice until 
healing can take place. 

Tlie vast majority of gastric, and 
more particularly duodenal, ulccr.s 
now treated surgically can be readily 
and more quickly cured by this 
method. The digestive action of the 
gastric juice is rendered inert from 
7 A.M. to 10.30 r.M. In addition, if an 
excessive night secretion is detected, 
this is removed until the irritability 
of the gastric glands has subsided, by 
aspiration 2 or 3 times each night, if 
necc.ssary. I’sually after 3 or 4 days 
this night secretion then disappears. 
Subsequently the normal quantity 
(about 10 c.c.) of gastric juice in the 
stomach at night is left undisturhecl 


Keutralizatioh of tlie seiis Is ac» 
conipJished hy ftcsqaeni fesdinigts apd 
by alkalies in regulated quantities. 
The patient remains in bed for from 
3 to 4 weeks. Three ounces of equal 
parts milk and cream are given every 
hour from 7 a.m. until 7 P.M, After 
2 or 3 days soft eggs and well-cooked 
cereals are gradually added, until 
after 10 days the following is being 
given: 3 ounces of milk and cream 
every hour; 3 soft eggs. 1 at a time, 
and 9 ounce.s of a cereal, 3 ounces at 
1 feeding. Cream soups, vegetable 
purees and other soft food.s may be 
substituted now and then, as desired. 
The total luilk at I feeding should 
not exceed 6 ounces. Jellies, mar- 
malades. ni.stards. creams, etc., are 
pennis.sible. fVchniinary starvation 
is unnecessary. Jn addition to giving 
an alkaline powder midway between 
feedings, the pow'clers are continued 
every half hour after the last feeding, 
until 10 r.M. Gastric ulcer with stag- 
nation is usually controlled by feed- 
ing every hour and giving a i)0\vder 
of 10 grains (0.6 f im.) each of heavy 
calcined magnesia and sodium bicar- 
bonate, alternating w'ith a powder of 
10 grains (0,6 (Jm.) of bismuth sub- 
carbonate, and 20 or .^0 grains (1.3 or 
2.0 (im.) of sodium bicarbonate, mid- 
way between teedings. C ases will) 
stagnation of food and secretion 
longer than 2 months usually require 
more of the alkalies. Sippy (jour, 
Ainer. Med. .\ssoc., May 15, 191,'? ». 

Surgical Treatment.— Tlie ratio of 
failures of medical treatment in ulcer 
has been reported all the way from 
less than 1 per cent, up to 22 per 
cent. Even in the best hands, failure 
occurs, particularly in perforations, 
the sequels, and chronic ulcer. Sur- 
gical interference, on the other hand, 
shows a most gratifying increase 
of successes each succeeding year. 
Mb^nihan's series of 251 gastroen- 
teroBtomies* etc., for simple chronic 
gastric or duodenal ulcers, mortality 
3.5 per cent, and Mayo Robson's 





210 gastroenterostomies, etc., with a 
mortality of 3.8 per cent., may be 
taken as the latest authentic figures. 
Among average surgeons future 
years will show a lower rate of mor- 
tality than to-day exists (5 to 20 per 
cent.). Thus it seems logical for the 
internist to refer to the surgeon those 
cases which do not progress under 
careful medical treatment. 

In cases of copious hemorrhage, 
surgery often fails. Von Leube found 
uncontrollable hemorrhage the cause 
of death in only 1 per cent, of his 
cases of ulcer, and surgery, even at 
])esl, cannot olTer better results than 
this, 'rims, stirgcrA^ is indicated only 
for a continuation of recurrent hem- 
orrhage after careful treatment. 

l\"rforati(»n, tni the other hand, al- 
ways re<iiiires surgical procedure, the 
I)ercentage of recoveries from medi- 
cal treatment being only about 5 per 
cent., wliile that of surgery, when in- 
stituted early enough, is over 6.S per 
cent. In favorable cases, a gastro- 
enterostomy should follow the clos- 
ure of the perforation, for by it rest 
of the st«»mach is ])eniMtte(l, and 
the secretion becomes nn^re nearly 
normal. If the general condition of 
the patient is not gi>od, gastroenter- 
ostomy should not he d(jne. 

A diagnf>sis of perforation of the 
upper abdomen having been made, 
the patient should he kept with 
shoulders down and hips raised until 
the operation. No foinl is to be 
allow^ed, and peristaltic rest should be 
secured by application of cold to the 
upper abdomen, and perhaps the use 
of opiates before operation. If shocJc 
is severe, intravenous saline infusion 
is of value. The ojieration should be 
as brief as possible. Murphy advises 
continuous warm saline proctoclysis 


when the patient is returned to bed. 
(For technique see this Volume, page 
195.) Passing the tube between two 
hot-water bags at the side of the bed 
IS sufficient for keeping the fluid 
warm. 

Hour-glass contraction requires 
surgical treatment. A communica- 
tion can be formed between the 
tw^o sacs by means of gastroplasty 
and gastrogastrostomy, gastroenter- 
ostomy being added if indicated. 
When the contraction is in the py- 
loric region and partial, the ideal 
operation is partial gastrectomy. 
The average mortality of the opera- 
tions for hour-glass stomach is about 
17 per cent. 

Where gastric atony develops as a 
post-ulcer condition secondary to py- 
loric stenosis, a special diet consist- 
ing of fluids, scmisolid foods, and the 
solid foods in finely coinminnled 
form should he given at first. The 
meals should he small and frequent. 
Tf relief docs luH follow: partial gas- 
trectomy and gastroenterostomy. 

Incessani pains from old perigas- 
tric adhesions may be temporized 
with by medical measures and the 
use of potassium iodide or syrup of 
hydriodic acid. When these fail, 
and debility, anc*mia, etc., increase, 
surgical treatment is indicated. 

In persistent gastrosuccorrhea and 
hyperesthesia or gastralgia following 
ulcer, operation should be withheld 
imlil thorough medical treatment, 
with strict regime and X-rays have 
been tried. A return to the rest 
treatment for two weeks or so is 
sometimes desirable. Partial gas- 
trectomy is the operation of first 
choice, a^nd gastroenterostomy the 
second. The same considerations ap- 
ply in cases of recurrent bleeding. 
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True chronic ulcer is generally a 
surgical c(uidition. Special dieting, 
bismuth, belladonna, rest, the X-rays, 
and the tonics pn.»ving a failure, 
mixed ireatment will occasionally 
give surprising results. As a rule, 
l)ecauso of adhesions and engorge- 
ment, the tuily feasible n])eiati<tti is 
gastroenterostomy. 

Jn duodena] ulcer all surgeons, and 
most internists, now favor operative 
treatment. good gnanids exist 

against immediate surgical treatmeiu 
for all cases. Accepting- Mayo's tig- 
ures of 401 duodenal to 201 gmstric 
ulcers operated upon among 621 
cases, duodenal ulcer is met with 
twice as often from the surgical 
standpoint as gastric ulcer. From 
autopsy findings I am inclined to be- 
lieve that many times more ulcers 
occur in the stomach than in the 
duodenum, and that the majority of 
these heal, i^'urther, J believe that at 
least one-fourth of the duodenal ul- 
cers heal under medical means, /.r., 
three weeks of bed and diet treat- 
ment, and about six months of 
careful dieting. 'JTierefore, in im- 
perforated duodenal ulcer, however 
long its previous course, 1 apply 
medical treatment first. In most 
cases, about a week of this removes 
the symptoms. After the third week* 

I place them on my regular diet for 
reducing excessive sccretitni, and con- 
tinue this for about six months, mak- 
ing fecal examinations for bl<K»d, etc. 

Before the patient goes to bed, it 
should be ex])iained to him that sur- 
gical intervention may be necessary 
at any time. If he prefers the opera- 
tive risk to prolonged medical treat- 
ment, he is operated upon at once. 
After the bed treatment, I again men- 
tion the possibility that operation 


may later be reqta^, six 

months, if all has 

foods are allowed. Sfkmid tbe symp- 
toms not subside during the bed 
treatment, or the bleeding continue 
after the first week, or there be a 
return (»f the pain, or if there is ame- 
lioration only of the ItKal s^miptoms, 
operation is advised at once, prefer- 
ably posterior gastroenterostomy. 

C’arcinoniatous change i.s always a 
surgical condition. Kxcision of the 
diseased area, adhesions, and en- 
larged lym])Ii-giands is iicccs.sary. 

W'lien results from medical treat- 
ment are poor, the [>atient sliould be 
assured that nothing can be dt»nc by 
internal means, atid the advisability 
and lack of danger of an exploratory 
incision dwelt upon. ( )nly thus is it 
l)ossible to get the majority of pa- 
tients to ctniseni to operation. 

A number of cases of gastroenter- 
ostomy later develop enterocolitis, 
'fo obviate this, it is important to 
maintain the diet for hyperacidity for 
some weeks or mojiths, then, to ad- 
vise the following: i\ll foods are to 
be fresh and cleanly cooked and 
served, and no foods eaten that liave 
been standing coc^ked some hours. 
The mouth should be cleansed with 
plain warm water, preferably with a 
little sodium bicarbonate dissolved 
in it, before and after meals, and, 
when possilde, at other times. Four 
meals a day, moderate in amounts, 
or three meals a day with small sup- 
plemental meals between them and 
before retiring, are advisable. Thor- 
ough cooking, fine comminution of 
the fcK>ds, with complete mastica- 
tion and slow eating, are necessary. 
Food should not be eaten during 
fatigue. Rest in a reclining position 
one hour after the main meals is de- 





siratjlc. l^o condiments should be 
allowed, and the use of salt restricted. 
Food should be soft or semisolid. 

Where hemorrhages occur in ulcer, 
direct surgical attack of the ulcer is 
necessary, gastroenterostomy failing 
to protect. Among 2875 ca.ses oper- 
ated on for duodenal ulcer at the 
Mayo Clinic, the mortality was 1.6 
per cent. About 20 per cent, of these 
had had hemorrhage before operation, 
and 12.7 per cent, after operation. 
Among 863 cases of gastric ulcer the 
operative mortality was somewhat 
over 3 per cent., and 8 per cent, had 
gross hemorrhages after open^tion. 
Only 2 patients, however, died from 
hemorrhages after operation. The 
other symptoms were almost always 
completely relieved by gastroenter- 
ostomy, but not the bleeding. Ex- 
cision combined with gastroenteros- 
tomy gave the desired protection 
against hemorrhage. The actual cau- 
tery is the safest and surest method 
of removing the ulcer in most in- 
stances. Jialfour (Atiier. lV1e<l. Assoc.; 
N. y. Med. Jour., June 28, 1910). 

SYPHILIS OF THE STOMACH. 

Jitclging" from experience in j>nst- 
morterns on syphilitic iiulividual.s gas^ 
trie syphilis would seem to he a very 
rare affection, though of late years 
the frequency of authentic cases has 
been constantly on the increase. It 
is probably met with in about 1 
per cent, of autopsies on syi)hilitics. 

PATHOLOGY .-Thv disca.se 
manifests itself in three way.s, viz.: 
diffuse syphilitic g^astritis, .syphilitic 
ulcer, and gumma. To these may he 
added the sequels, perig:a.stric adhe- 
sions or pyloric thickenings causing 
stenosis. A combination of the three 
lesions is often met with. 

Diffuse .syphilitic gastritis, essen- 
tially chronic, is commonly an accom- 
paniment of syphilis of other ab- 
dominal organs or of gastric gum- 


mata. Syphilitic lesions usually co- 
exist in the liver, spleen and paa- 
creas. The diffuse condition does 
not differ histologically from ordinary 
chronic gastritis, in which profuse 
round-cell infiltration exists. 

There are many reasons for believ- 
ing that gastric ulcers of syphilitic 
origin do occur, probably by rupture 
of gummata or round-cell invasion 
about and in the walls of the blood- 
vessels, stopping the bhjod-supply. 

Gummata, .single and of large size, 
or coalescing, to form deposits pal- 
pable from without, are no doubt 
very rare. Gummata are often situ- 
ated in the pyloric region or along 
the lesser curvature, and are seen as 
reddish swellings or flattened eleva- 
tions in the suhrnneosa. The mucosa 
is thickened, soft, glistening, and yel- 
lowish, with small ulcerations. 

SYMPTOMS AND DIAGNOSIS. 
— The diagnosis is ha.sed on the his- 
tory, late syphilitic manife.stations, 
the Wassermaiin test, and the results 
of specific tlierapy. The clinical pic- 
ture does not differ especially from 
those of non-specific gastric affec- 
tions. The condition may occur 
carl)’ in congenital syphilis, along 
with saddle nose, ])romiiient forehead, 
lines about the mouth, 1 lutchin.soii 
teeth, interstitial keratitis, etc. If 
there is a history (.»f many abortions, 
hydramniixs, or marasmic, short-lived 
infants, it may be diagnosed or, at 
least, suspected. In tlie acquired 
form thorough treatment over years 
does not ahvays cure the condition. 

There may be an achylic ga.stric 
content with much mucus; dilatation 
of the organ, with stagnation ; a long- 
standing gastric ulcer in respect of 
which alcoholism, chlorosis, arterio- 
sclerosis, tuberculosis, and other 
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causes can be eliminated, and which 
has nor bled nor recovered under ul- 
cer treatment ; a long-standing, small, 
irregular, movable pyloric growth, or 
an unaccountable, chronically en- 
larged spleen with ascites. 

There is one type of case which 
closely simulates malignant disease. 
There may be most severe gastric 
pain, uninlUienced by ingestion of 
food and worse at night. Debility 
and anemia may be pronounced. The 
stomach usually shows retention and 
absence of hydrochloric acid and 
pepsin. The epigastrium is usually 
very tender, and after some months 
a pyloric tumor is noted. Chronicity 
is a distinguishing feature, some 
cases being ill four to eighteen years. 

TREATMENT.—lf the diagnosis 
is doubtful or the “therapeutic test“ 
merely to be tried, smaller amounts 
of mercury and iodides may suffice at 
first, ^i'he protiodidc and bichloride 
of mercury may be given Ijv mouth 
for a short time, but when benefit is 
being derived they should be given 
by injection or inunction, Tfypo- 
dermic use of 10 to 30 minims (0.6 
to 1.8 c.c.) of a 0.4 per cent, mercury 
biniodide solution in f)Iive oil, or 10 
minims of a 10 per cent, mercury 
salicylate solution in albolenc, every 
third or fourth day, is efficient. Hy 
mouth, calomel, 1 grain (0.06.S Gm.), 
with powdered opium, % grain (0.02 
Gm.), three limes a day is of value. 

Internal .syphilis in adults being 
mostly late tertiary, the iodides 
.should be given, in doses of between 
30 and fiO grains (2 and 4 Gm.) daily, 
at mealtimes. When, in a gastric 
case, benefit is being derived, the 
daily amount should be gradually 
increased to 150 grains (10 Gm.), or 
more, until the symptoms abate, after 


which the drug should be continued 
at about the first-mentioned quantity 
or less. The in.soluble mercury salts 
(calomel or biniodide) are best given 
independently. Dietetic, tonic and 
hygienic measures are also in order. 

Instead of mercury and iodide, sal- 
varsan or neosalvarsan, may be em- 
ployed, preferably intravenously. 

TUBERCULOSIS OF THE 
STOMACH. 

This is usually secondary to pul- 
monary disease, resulting from con- 
stant swallowing of infected sputum, 
yet cases of primary g^istric tuber- 
culosis are also reported. 

ETIOLOGY. — Tuberculou s ulcers 
of the stomach are comparatively 
rare, being found in about 2.3 per 
cent, of autoi)sies upon tuberculous 
patients. Presumably, many of the 
bacteria are destroyed by the gastric 
jnicc. ]\h»tor insufficiency and chronie 
gastric catarrh, particularly gastritis 
granulosa, in which there is an in* 
crease in the lymphoid follicles, arc 
among* the most important predispr)S- 
ing factors. 

PATHOLOGY. — Five varieties of 
•gastric tuberculosis are described; 
(fl) The ulcer, sometimes single, often 
multiple, small, irregular, elevated, 
somcwdiat undermined, with indu- 
rated margins and rough base, and in 
which tubercles may be noted ; rarely 
it erodes a large vessel, (h) Miliary 
tuberculosis, hematogenous in origin, 
manifest as millet-sced formations 
on the peritoneal surface or along the 
vessels, (f) Solitary tubercles, rare, 
probably, due to local infection from 
sputum, (d) Tumor-like masses, gen- 
era'lly near the pylorus, usually due to 
large tuberculous deposits, perhaps 
adenomatous. As the pylorus is rela- 
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lively rich in lymphoid tissues, 
probably a number of cases of in- 
explicable stenosis are tuberculous 
in origin, (c) Tuberculous cicatricial 
pyloric stenosis from more or less 
healed lesirms or contraction of re- 
sulting perigastric bands (Marlin). 

A number of the small tuberculous 
ulcers usually coexist on the lesser 
curvature and ])ostcrior wall, being 
Hat, with a floor composed of yellow 
or gray tubercles, and a thickened 
submucosa. Scrapings show bacilli, 
and giant cells are occasionally met 
w^ith in the underlying tissues. Less 
often large single ulcers of the in- 
ch »lent type are seen. In addition, the 
ileum, colon, spleen, and pancreas 
may be similarly affected, W'hcre 
tubercles exist on the peritoneal sur- 
face. adhesions with the mesentery 
and omentum are comimm. 

SYMPTOMS AND DIAGNOSIS. 

'I'here are no <listinclive symptoms 

of gastric tuberculosis, exce]>ting f)oS“ 
sibly the cbronicity of its course. Like 
the syphilitic ulcers, tuberculous ul- 
cers are not so liable to hcnu)rrhage 
as the sim])le, malignant, or chronic 
forms. If there be evidence of tuber- 
culous disease in parts of the body 
other than the abdomen, tuberculous 
gastric disease should be thought of. 
Pain is (^flen severe. If pyloric sten- 
osis exists and a tumor is j)alpable, 
one mu.st think of local tuberculosis 
as well as malignant disease. Pri- 
mary gastric atony may follow infec- 
tious diseases, such as typhoid fever 
and tuberculosis. Most instances of 
dilated stomach in these di.seases 
must be considered due to toxemia 
and subnutrition rather than local 
gastric disease. 

Tubercle bacilli in the stomach are 
not diagnostic, as in lung tubercu- 


losis they are swallowed. Signifi- 
cant, however, may be a persistent, 
slig-ht, unaccountable fever, with its 
highest point about 4 p.m.; steady 
loss in weig-lit, cough, hemoptysis, 
dyspnea, pleurisy, sputum, and physi- 
cal signs. 

In ulcers of the stomach or in- 
testines which fail to heal, the 
tuberculin test offers the only possi- 
bility of diagnosis. KoclLs tuber- 
culin, standardized, in ascending 
doses of 0.001, 0.003, 0.005, 0.008 and 
0.01 c.c., well diluted, slunild be 

given. The temperature reaction 
(37.8*^ C. or 100‘' L\ or more) should 
be watched for from eight to tw’enty 
hours after tlie injection, and at in- 
tervals for seventy-two hours after- 
ward. 'J'he von Pinpiei or oplithal- 
niic tests may also be em])l()ved. 

TREATMENT.— I’ersons with 
lung tuberculosis should be warned 
against swallowing sputum, and ad- 
vice given to cleanse the month and 
fauces thoroughly before eating and 
drinking*. 'The active treatment con- 
sists in applying tlie usiuil antituber- 
culous liygicne and diet. Careful 
tliera])eutic use of tuberculin seems 
justiliable. it sliould only be em- 
ployed, however, in the afebrile cases 
and when the state of general nutri- 
tion permits. 7'lie dose should he be- 
gun at 0.CXX)1, or, better, 0.(XXX)1 c.c. 
of the (>. T. preparation, given every 
third day, and gradually increased 
until the limit of tolerance is reached 
The B. F. tuberculin has been ad- 
vised for the febrile cases. The 
treatment should be continued for at 
least three numths, along with the 
hygienic-dietetic treatment. 

In any persistent gastric ulcer case 
with Wassermann test negative and 
tuberculin test positive, if the general 
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mfedical treatment of tuberculosis 
proves a failure, providinj,^ the gen- 
eral condition warrants surgical pro- 
cedure, an operation should be per- 
formed. If an ulcer be found, 
excision is the procedure of choice. 

PSEU DOMEMBR AN OU S G A S - 

TRITIS. 

In diphtheria, anthrax, t3^phus, 
and pneumonia, a pseudomembranous 
gastritis may rarely occur. Diagnosis 
is impossible unless the membranes 
are vomite<l or removed bv' lavage. 
Several instances of what appeared 
to be true diphtheritic gastritis have 
been reported. These alwa\'S accom- 
panied faucial or nasal di])htheria. 

BENIGN TUMORS OF THE 
STOMACH. 

These tumors are rare, most pal- 
pable growths being carcinomatous. 
Among the benign arc adenoma, 
papilloma, myoma and hbromyoma, 
liix>ma, myxoma, lyinphadenoma, 
polypi, and retention cysts, to which 
rruiy be added gastroliths and foreign 
bodies, tlie thickenings of the pylorus 
(hypertrophic stenosis), and divertic- 
ulum of the stomach. 

PATHOLOGY. — Adenomata, as a 
rule, occur as small, white, translu- 
cent, irregular growths of tubular 
structure, and papillomata as wart- 
like or pedunculated growths of a 
finer consistence. Adenomata may 
closely simulate adenocarcinoma. 

Myomata and Fibromyomata. — 
The myomata develop in the mus- 
cular layer. They are often numer- 
ous and of small size, forming slight 
elevations of the mucous membrane, 
but may be single, large, and perhaps 
pedunculated. The fibromyomata are 
larger, up to the size of a pigeon’s 


egg. As a rule, the overlying mucous 
membrane is normal. 

Lipomata. — Small lipomata arc oc- 
casicnially seen in the submucous 
coat, forming projections covered 
wdlh attenuated mucous membrane. 
More rarely the tumor separates the 
mu.scular fibers, forming small hernias 
under the serosa. Orth has observed 
pedunculated lipomata growling from 
the serosa, and a large tumor of this 
kind may cause digestive disturbance. 

Myxomata are seen as small, jelly- 
like deposits containing much mucin, 
usuallv^ ill the form of myxolipoma, 
my-xonbroma, and myxoadenoma. 
'fheir cut surface is pale grayish or 
reddish white in color. I'liere is gen- 
erally' a thin capsule, 'fhese grow 
from the connective tissue in the sub- 
mucous or intermuscular tissue. They 
enlarge slowdy, and rarely attain con- 
siderable size in the stomach, though 
when mixed with sarcoma-cells they 
may grow very rapidly. In some in- 
stances they are pedunculated (mu- 
cous polypi), and may be numerous 
in the pyloric region. Their forma- 
tion has been attributed tc> chronic 
gastritis. Submucous myxoma is not 
very rare, occurring generally in mid- 
dle life, and often in the male sex. 

Lymphadenomata, because of their 
association wdth sarcoma, are the 
chief benign tumors. The benign 
form (lymphoma) is seen as small, 
scattered nodules, grayish-white and 
soft, yielding a milky-white juice. 
They are often found in the internal 
organs in Hodgkin’s disease. They 
are often found in the internal or- 
gans in Hodgkin’s disease. They 
develop in the mucosa and submu- 
cosa, project into the lumen, and 
commonly ulcerate, possibly with re- 
sulting fatal hemorrhage. At times 
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lymphomata become malignant, in- 
filtrating nearby stniclnres, involving 
the lymphatics, and infecting distant 
parts. These arc lymphacleiitmiata. 

Retention cysts are met with in the 
polypoid forms of chronic gastritis 
(gastritis polyposaj. (iastric dermoid 
cyst and multilocular lymphangioma 
are very rare. Most gastric cysts are 
myxomatous. 

Gastroliths and foreign bodies are 

very rare. 'Fhey are most often seen 
in tlie insane, but may be met with 
in instances of vicious habits, such as 
c(mliniied swallowing of hair, fiber, 
or unusual solid articles, and very 
rarely in form of collections of vege- 
table detritus. These may almost 
fill the cavity of the organ. 

A few cases of diverticulum of the 
stomach are on record, being usu- 
ally met with on the distal side of 
some contracting cicatrix or perigas- 
tric band, 'i'bcy may be large, and 
are always free of external adhesions. 

Hypertrophy of the pylorus occurs 
in two clinical types: the acquired 
hvpertn)|)hic stenosis of the jwlorns 
accompanying a hypertrophic gas- 
tritis, and the congenital type. Un- 
less the obstruction is removed, the 
conseciuences may be, and generally 
are, as serious as those of ])yb>ric 
stenosis due to malignant di.seasc. 
The thickening of tissue is greatest 
at the pylorus, though the entire 
stomach may be smaller from general 
involvement. The pyloric wall may 
be 2 or 3 centimeters in thickness. 
The disease occurs chiefly in persons 
between 20 and 40 years of age, and 
in males somewhat oftener than in 
females. Chronic alcoholism is a 
prominent factor in most cases. The 
glandular coat is commonly much 
tiAcerated in the pyloric region. 


SYMPTOMS AND DIAGNOSIS. 

— Where benign tumors are of small 
or moderate size, the diagnosis is 
usually made < »nly after death. Where 
they are large, an epigastric tumor 
may be palpable. In large pedun- 
culated growths, the pylorus may act 
a.s a ball valve. Here the growth 
may cause a secondary atony of the 
stomach, the extraction of mixed 
meals seven, eight, (jr nine hours after 
their ingestion affording evidence of 
stagnation. (Jastric secretion is not 
<listiirl>ed, or a high acidity may 
exist. 

1 Icmatcinesis witli occult blond in 
the slotds may be oljserved in lyni- 
pbadenoina. .Saline gastric instilla- 
tions may yield i)us-cells and in- 
creased bacterial flora ; the gas 
))roduct may be over 2 per cent. 

Of the foreign bodies, “hair balls” 
are most common. A soft, movable 
mass may be discovered. Kinesis and 
excessive eructations are common. A 
history of chronic digestive disturb- 
ance is the rule. In these cases the 
gastroscojie is (»f value, both for 
diagnosis and removal. Tt may also 
well .serve similarly ‘in pedunculated 
tumors. Cases of persistent ingestion 
of needles have been reported in 
which needles were found in various 
parts of the abdomen, even travelling 
tf) the extremities. Large quantities 
of metallic articles are sometimes ac- 
cunnilaltrd in the stomach. Where 
the habit of .swallowing such IxKiies 
has existed for some time, it is often 
fatal. 

In hypertrophic stenosis the his- 
tory is that of chronic gastritis, and 
a subchlorhydric, anachlorhydric, or 
achylic condition is the rule. A 
small, hard, globular mass (thickened 
pylorus) may be palpable in the mid- 
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line above the umbilicus, or the entire 
stomach may feel stiff and unyield- 
ing-. Fullness, pressure, pain, pyro- 
sis, and eructations are generally 
present, with rather steady vomiting 
as the case advances. The appetite 
may not be disturbed. Small amounts 
of blood are usually found in the 
test-meal and fecal examinations, and 
the X-rays, showing a small, trian- 
gular stomach, arc valuable in diag- 
nosis. Differentiation from stricture 
due to carcinoma or ulcer requires 
exhaustive examination. These cases 
advance slowly; .stagnation may not 
occur until very late. 

In the diverticula cases a history 
of severe epigastric pain after eating, 
followed by vomiting of a very bitter 
substance with immediate relief, and 
a disinclination to take solid foods, 
are present when the sac is in the 
pyloric region. Physical examination 
is usually negative, but the X-rays 
would be helpful. 

TREATMENT.— Small benign 
growths causing no symptoms re- 
quire no special treatment. In the 
case of larger pedunculated growths 
or foreign bodies producing symp- 
toms and not situated in the in- 
accessible pyloric region or lesser 
curvature, removal through a gastro- 
scope may be attempted. When such 
removal is impossible, the growth is 
in the gastric wall, or hypertrophic 
stenosis exists, laparotomy is in or- 
der. The danger of recurrence being 
very slight, the organ can be at once 
closed. In growths in the stomach- 
wall more or less removal of gastric 
tissue is necessary, and a gastroen- 
terostomy may be required. 

In moderate cases of hypertrophic 
stenosis palliative treatment answers, 
the patient abstaining from alcohol, 


irritating and hard foods^ and t©^ 
bacco, and using milk, soft eggs, 
purees, etc., when there is HCl secre- 
tion, or chiefly well-cooked, soft car- 
bohydrates and pancrcatin when there 
is not. Regular stomach lavage with 
hydrastis solution or dilute hydro- 
chloric acid is of value, particularly 
when gastric retention exists. In the 
more severe cases, when emaciation 
is progressive and stagnation exists, 
medical treatment failing, operation 
should be advised. Where only the 
pylorus is thickened, pylorcctomy 
and pyloroplasty are ideal; if the 
entire stomach, a free gastroenter- 
ostomy should be performed. Should 
the organ be contracted so high as 
to preclude a posterior gastroenter- 
ostomy, pylorcctomy or the Finney 
operation may alone be |K)Ssible, In 
high-degree stenosis, the c»peration 
should ncKl be postponed a single day. 
After the stenosis has been relieved, 
the case requires the additional die- 
tetic, medicinal, and mechanical treat- 
ments described under Chronic Gas- 
tritis. 

In case.s of gastric diverticulum 
the sac should be excised, and the 
two lateral portions of normal stom- 
ach-wall brought together. 

Anthony Bas.sler, 
New York. 

STOMACH, INJURIES AND 
SURGICAL DISEASES OF. See 

Awdomen, Sttrgery of: Aiidominal 
Injuries. 

STOMATITIS. See Mouth, Dis- 
eases OF. 

STOV AINE. — Stovaine, an unoffi- 
cial local anesthetic and substitute for 
cocaine, is chemically benzoylethyldimeth- 
ylaminopropanol hydrochloride: CII3CH2C 
(CeHcCOO) . (CH»)CH3[N(CH:i)if] . Ha 
It is closely related chemically to aljrpin. 
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It was first made syftthetkally in 1903 by 
Foumeatt, a French chemist, and named 
in his honor, the English translation of 
foumeau— a stove — being utilized as a 
more euphonious basis than the French 
word in coining the new term, stovaine. 

Stovaine crystallizes in small scales. It 
is very soluble in water and methyl alco- 
hol, less freely in absolute ethyl alcohol, 
of which 5 parts arc required to dissolve 
it. Aqueous solutions of stovaine are 
faintly acid to litmus. When in solution 
the drug is decoinp«)Scd by alkalies, even 
if very dilute, and is precipitated by the 
alkaloidal reagents in general. The drug 
is held to be stable on moderate heating, 
so that solutions of it may be sterilized 
at 115“ C. The experience of W. Wajme 
Itaheock with it in spinal anesthesia, how- 
ever, has afforded evidence to tlie effect 
that, even at C, the stability of the 

drug is not absolutely complete, and that, 
to avoid possible unpleasant after-effects 
in this delicate form of anesthesia, seda- 
tions of the drug should be sterilized only 
by the intermittent method, at tempera- 
tures not exceeding 65“ C (149“ K). 
Where the drug is used in small amount 
in orflinary local anesthesia, such care in 
sterilization is, perhaps, unnecessary. 

PHYSIOLOGICAL ACTION. — Like 
cocaine, stovaine is capal}]e of acting not 
<mly locally, but on the central nerv<jus 
system. Large doses oi stovaine, admin- 
istered subcutaneously in animals, at 
times induce a general analgesia without 
other nervems effects, hut more frequently 
such manifestations as motor inco-ordina- 
tion, tonic and clonic spasms, and paral- 
ysis of the extremities, followed, at times 
after a period of coma, by respiratory 
paralysis atid death. The toxicity of 
.stovaine is, however, tw'o or three times 
less than that of cocaine. According to 
Braun, the lethal doses of cocaine and 
stovaine per kilogram of body weight 
when injected subcutaneously in dogs are 
0.05 to 0.07 Gm. and O.IS Cm., respect- 
ively; according to B. Wiki, the corre- 
sponding figures in guinea-pigs are 0.045 
and 0.11 Gm., respectively. Stovaine in 
moderate dosage tends to excite the 
heart-muscle; the blood-vessels are at 
first dilated, but the resulting tendency 
to reduction of blood-pressure i9 of short 
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duration, the ptessitre soon returning to 
normal. As compared to the action of 
cocaine this vasodilator property is an 
advantage, the tendency to syncope due 
to vasoconstriction so often noted with 
cocaine being absent with stovaine. 

Locally, stovaine exerts an anesthetic 
action practically equivalent to that of 
cocaine, i.c.. solutions of the two drugs of 
like percentage produce nearly equal ef- 
fects. Stovaine differs from cocaine in 
being a h>cal vasodilator rather than a 
vasoconstrictor. This vasodilator effect is 
not sufficient, however, to cause any un- 
usual amount of bleeding in operations 
under stovaine anesthesia, and may, in 
fact, be advantageous in that no trouble- 
some secoiularj’^ oozing, as sometimes wit- 
nessed after cocaine, need be anticipated 
((iamhini- Boltol. 

POISONING. — Stovaine is a far safer 
drug, from the standpoint of constitu- 
tional effects, than cocaine. Rcclus, among 
100 cases in which it was used for local 
anesthesia, observed slight pallor and pre- 
cordial oppres.sion in but one instance. A 
dose of 3 grains (0.2 Gm.) may be used 
without risk, and theoretically, one might 
u.sc as much as 7^i or 9 grains (0.5 
or 0.6 Gm.) (Kcndirdjy), though such 
amounts are not in practice required. 

Stovaine is, however, undoubtedly dis- 
advantageous, in that it acts unfavorably, 
especially in the more concentrated solu- 
tions, such as 2 to 10 per cent., on the 
vitality of the tissue cells with which it 
is brought in contact. Instances of local 
necrosis after its use in local anesthesia 
have been reported, and .Sinclair asserts 
that it interferes w'ith the processes of 
tissue repair. With 1 per cent, or weaker 
solutions, the chances of unfavorable ef- 
fects of this kind arc, it would seem, very 
slight, but the drug docs, in general, cause 
a more or less persistent tissue hyperemia 
which is not met with after cocaine or 
(»ther cocaine substitutes, such as beta 
cucainc and, in particular, novocaine. 

THERAPEUTICS. — Aside from its use 
in spinal anesthesia, which has already 
been considered (see Spinal Anesthesia), 
stovaine is, by most observers, held in- 
ferior to some other local anesthetic 
drugs — especially novocaine — on account 
of the irritant effects referred to in the 
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preceding section. That the drug may be 
used, however, wihout anticipating any 
special difficxilty from this source — e.g., 
where novocaine is not available — was 
illustrated in its extensive employment in 
the few years following its discovery, be- 
fore the introduction of novocaine. Gam- 
bini-Botto performed about 200 operations 
under per cent, stovaine local anesthe- 
sia, including 79 operaticuis for hernia, 24 
for hydrocele, 18 for varicocele, 0 for 
varicose veins, 4 for anal fissure, etc. 
Arnez/i (1S>05) used stoxaine or stovaine- 
cpinephrin in 44 cases with satisfactory 
results, and Kecliis, the most eminent 
French pioneer in local anesthesia, used 
stovaine for a time in preference to co- 
caine, though eventually abandoning it in 
favor of novocaine. 'J'he writer took pan 
in the removal of a lipoma from the 
shoulder of a female patient under sto- 
vaine, and a perfect anesthesia was se- 
cured with this drug. Stovaine may also 
1)C used with good results in or 1 

per cent, solution in such operations as 
the removal of a wen, or other cutaneous 
or subcutaneous tumor, the excision of a 
lupus nodule or chancroid lesion, the ex- 
traction of a foreign body, the opening 
of an abscess, etc. Conduction, i.c., nerve- 
trunk, anesthesia with stovaine may be 
u.sefully applied in (operations for ingrown 
toe-nail, hammer-toe, paronychia, phalan- 
geal dislocation, foreign bodies in the 
fingers, exostoses under the nails, and cir- 
cumcision. To procure local vasocon- 
striction during the operation, epinephrin 
may be added to the stoxaine solution. 
Arnezzi used 1 minim (0.06 c.c.) of 1: 1000 
epinephrin solution In every 3 c.c. (48 
minims) of per cent, stovaine, and 
Bloiideau, 4 drops of epinephrin to every 
2 c.c. (32 minims) of 1 per cent, stovaine. 
The methods of inducing local anesthesia 
with stovaine are identical with those fol- 
lowed in using other similar drugs (see 
Cocaine and Novocaine). 

Tn dental practice a 1 or V/> per cent, 
solution of stovaine, with a little epine- 
phrin added, may be applied to the sur- 
face of the gum.s, then injected into the 
latter in a plane parallel with the lateral 
surfaces of the teeth. In ophthalmology 
1 to 4 per cent, solutions have been used 
for instillation and a 1 per cent, solution 


for subconjunctival injection. Instillation 
of 5 drops of a 4 per cent, solution induces 
some blepharospasm, smarting, lachryma- 
tion, and slight conjunctival congestion, 
followed in 2 or 3 minutes by anesthesia 
equivalent to that induced by cocaine 
and permitting of cauterization of corneal 
ulcers, extirpation of chalaeia, pterygia, 
or small epitheliomata, operations for 
trichiasis, and muscle transplantations 
(Scriiii). The anesthesia, after 2 or 3 
applications, generally lasts for about 
half an hour (Stcpheii.son). After 1 ap- 
plication it remains complete for 8 to 
l(t minutes, then gradually diminishes 
(Scrini). Mydriasis is le.ss marked than 
with cocaine. Accommodation and the 
light and c(nivergence reflexes are not 
affected. In tlu' dc‘epcr operations sub- 
conjunctival injection is, of course, re- 
quired to secure anesthesia of all the 
tissues operated upon. A 1 per cent, sx>lu- 
tion may be instilled to relieve discomfort 
in blepharitis, conjunctivitis, phlyctenular 
ophthalmia, iritis, and episcleritis. 

Stovaine may^ als(> be used in nosx*. 
tbnnit, and car operations, in tiic same 
manner as cocaine. J). McKenzie used it 
in 5 to 20 per cent, solution^, and round 
a 10 per cent, .soliiiioii strong enough for 
most cases. Jn 57 cases there were no 
complaints or t(»xic phenomena. When 
the application of the drug exceeded 20 
minutc.s in duratiijii slight ulceration was 
produced which, however, readily healed. 

S. 

STRABISMUS. — .Squint ; hetero ■ 
iropia. 

DEFINITION. — The ccnulition in 
which both eyes do not look toward 
the same point ; but when one eye 
fixes a certain point the other i.s 
turned elsewhere. 

SYMPTOMS. — The false position 
of the eye that is not turned toward 
the object looked at is usually noticed 
on casual inspection, and constitutes 
a vcl-y disagreeable deformity. This 
eye i^ called the deviating eye. The 
one which is normally directed is the 
fixing eye. The symptom of deform- 
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ity may, however, prove misleading. 
The direction an eye is looking is 
judged by the direction • the cornea is 
turned. In some eyes the visual axis 
pierces the cornea so far from its 
center that the eye appears to deviate 
when in reality it is proj)erly directed; 
and such an eye might really rleviate 
when it appeared straight. 

'Fhe lack of correspondence between 
the eyes prevents true binocular vision, 
if lliat function lias already been de- 
velojxid ; or prevents its development. 
If the patient has jireviously possessed 
normal binocular vision the deviation 
causes diplo[>ia or double vision. This 
diplopia is distinguished from monoc- 
ular diplopia by the fact that the cov- 
ering of either eye removes it. 

Tlie image seen by the fixing eye is 
called tlic “true image,” it lieing re- 
ferred to the true ]H>sition of the 
object. 1'he image seen by the de- 
viating eye is called the “false image,” 
it being referred, in the consciousness 
of the jiatient, to a direction <HfTerent 
from the real direction of the object. 
The relation of this diplopia to the 
deviation of the eye may he under- 
stood from the illustration here given. 
The visual axis R-T is properly di- 
rected toward T, the olijcct IfXiked at ; 
hut the other visual axis L-D deviates 
toward D. In the eye /-, thcrcff>rc, 
the image of T falls at t, on the nasal 
or inner portion of the retina; and it 
IS referred or projected in the direc- 
tion /-F as another object at F, the 
point / in the fixing eye corresponding 
to the point t in the deviating eye. 

The direction of the false image is 
always the opposite of the direction 
in which the eye deviates. Thus, when 
the eye deviates upward the false 
image appears below. When the eyes 
are crossed we have homonymous 
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diplopia; and, when the eyes diverge. 
crossed diplopia. 

Diplopia disappears when the stra- 
bismus is corrected, or when one eye 
is closed. It may also disappear 
through extreme deviation, causing the 
image in the deviating eye to fall on 
the extreme periphery of the retina, 
which is comparatively insensitive. Or 
it may disai)pear from habitually dis- 
regarding the false image, especially 
in early life. While, therefore, the 
presence of binoailar dijdopia proves 



the presence of strabismus, its absence 
does not prove that the eyes are 
properly directed. 

ETIOLOGY.— The normal direct- 
ing of tlie eyes depends on an ex- 
tremely delicate system of reflex 
actions, which requires sufficiently good 
vision ill l)oth eyes and a central co- 
ordinating mechanism. The power of 
accurately co-ordinating the eye move- 
ments normally develops after birth. 
Arrest in its development may cause 
strabismus. Practical blindness of one 
eye, especially when it depends on 
some lesion of the cornea that causes 
distortion of the retinal images or the 
diffusion of unfocused light within 
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the eye, is very likely to cause that 
eye to deviate. 

Errors of refraction are a coitimon 
cause of strabismus. Hyperopia of 
rather high degree, 2 D. or upward, 
compels excessive effort of accornmev 
dation, and so brings abcnit excessive 
convergence. My(>j)ia of very high 
degree, U) D. or more, is altended 
with elongation of the eyeball that 
makes it difficult to turn it in its 
s<H’ket. I'his leads to divergent stiuint 
thiongh giving ut) (.)f the effort to turn 
the eyes in, so strongly as would be 
necessary to lix lK»th eyes ujjon an 
object so clt>se i<> them. Difference of 
refraction between the two eyes, mak- 
ing it diffcidt nr impossible f<jr hath 
to foens the object at the same time, 
also causes strahi sinus. Paralysis of 
one or m<.»re of the muscles that turn 
tlie eye (lisal)les it for certain move- 
ments and so causes strabismus. More 
rarely spasm of one or more of these 
muscles is the cause of a deviation. 

Strabismus from lack of develop- 
ment of the co-ordinating mechanism, 
hypero])ia, or difference of refraction 
between the two eyes develops in early 
childhood, when it is also most likely 
to arise from tiractical blindness of 
one eye. I'roin myojiia it occurs a 
few years later, as the myopia usually 
develops during the period of school- 
life. I'rom paralysis of the third, 
fourth or sixth nerves, fir ocnlar mus- 
cles, it may develop at any time of 
life. Syphilis and rheumatism are the 
most common causes of these ]3alsies. 
Hut acute infections diseases, espe- 
cially diphtheria, injuries, and chronic 
diseases — as diabetes and Bright’s dis- 
ease — also cause them. Spasm of the 
muscles is apt to be hysterical. 

VARIETIES.— When strabismus 
is due to paralysis of certain muscles, 


causing inability to move the eye in 
certain directions, it is called paralytic. 
Where the squint is due, not to in- 
ability to move the eye, but to a false 
co-ordination of the movements, so 
that while the two eyes move freely 
in all directions they still keep their 
false relation to each other (as always 
loo convergent or too tlivergent or 
one turned too high for the other) 
the condition is called concomitant or 
com ita n t sfrahism us, 

Wlicn the eyes cotivcrgc ttK> nuich 
it is internal or converijent strabismus. 
Wlicn they diverge, or (k) not converge 
eiioiigli for near seeing, it is external 
or direr (/ent strabismtis. W'lien one 
eye turns higher than the other it is 
critical strabismus. W'Ikmi it is always 
tlic same eye that deviates it is monoc- 
ular or monolatcral strabismus. W hen 
it is sometimes one eye, .sometimes the 
other, that deviates, it is alternaiituf 
strabismus. Wdien a coinitant devia- 
tion is always present, it is called 
e(mstant, altliongh it may vary much 
in degree; if srnnetimes absent it i.s 
called intermittent ('r periodic. 

f*aralyfic strabismus only appears 
when the affected muscles arc callcfl 
on Jo perform their function. It is 
divificd into varieties eorresiKinding to 
the muscles affected, and usually spoken 
of as ]3aralyscs of those muscles ; as 
jiaralysis of the internal rectus, pa- 
ralysis of the interior oblique. Pa- 
ralysis of all the muscles supjfficd by 
a certain nerve-trunk may al.s(3 ])c 
designated, according to the nerve 
affected, as abducens paralysis, oculo- 
motor paralysis, fourth-neriT paralysis. 
Paralysis of all the extraocular mus- 
cles, ophthalmoplegia ex-terna, causes 
some kind of squint whencvei* an at- 
tempt is made to look out of the 
direction in which the affected eye is 
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turned. If both eyes are affected the 
strabismus is usually constant. 

Latent strabismus, also called heter- 
ophoria, muscular insufficiency, or im- 
balance, or dynamic squint, is that 
condition in which a tendency to stra- 
bismus exists, but is overcome by a 
special effort of the apj»ro|)riale mus- 
cles, in order to avoid di])lopia and 
preserve bimx'ular vision. 1"he insuffi- 
ciency may bo of any one or more of 
the muscles, shown only or chiefly 
when the particular muscle is called 
into action : a sort of latent paralytic 
strabismus. Or it may be found to 
be about the same, whatever the direc- 
tion in which the eyes are turned, a 
latent comitant strabismus. To the 
latter variety the term lielero])horia 
(from tlie tircek trtpos, dift'ercnl 
and teudin.{T) may he applied. 

'I'lie varieties of hetcrophoria are cso- 
phoriit, tendiiiff inward, latent con- 
vergent strahismu>: exophoria, tending 
outward, latent divergent strabismus; 
and Jiypcrphorhi, tending upward, or 
latent vertical strabismus. Hie latter 
may he right or left acciirding to the 
eye which tends to turn above its fel- 
low. Orthophoria, right tending, or 
muscular balance, is the normal condi- 
tion, the absence of hetcrophoria. 

DIAGNOSIS.— In a case of ap- 
parent strabismus we must first de- 
termine whether the ajiparent deviation 
is real. This is done by having the 
patient fix liis gaze steadily upon some 
distant object ; and then, while watch- 
ing his eyes, covering first one and then 
the other, so that he is compelled to 
fix wM*th them alternately. He will fix 
with the uncovere<l eye. Then on 
shifting the cover, if the other eye was 
also properly directed while it was 
covered, no movement will occur. But 

if the covered eye was deviating, it 

8 > 


will have to move in order to fix the 
point looked at, and the eye which 
previously fixed will deviate ; and these 
movements will be repeated every time 
the cover is shifted. The extent of 
such movements indicates the amount 
of the deviation, and the direction 
.shows the variety of strabismus. 

The degree of lateral squint may be 
measured along the lower lid in milli- 
meters of change in the direction of 
the eye from the deviating to the fixing 
position. Hut it is more accurately 
measured by the angle of deviation. 
Hiis may he ascertained by placing 
the deviating eye at the center of the 
arc of a perimeter, and directing the 
gaze toward a distant point in the axis 
of that arc. Then finding the jxiint 
of the arc toward which the deviating 
eye is turned, we read otf the angle 
of deviation. The point toward which 
the deviating eye is turned is ascer- 
tained by moving a candle-flame along 
the arc, until the surgeon's eye behind 
the flame sees its reflection in the cen- 
ter of the pupil of the deviating eye. 
Priestley Smith’s methtnl is applicable 
without a perimeter. In it the .surgeon 
reflects light on the deviating eye with 
a mirror held at his own eye one 
meter from the patient, and has the 
patient look at his finger, which is 
moved at a distance of one meter from 
the deviating eye until the corneal re- 
flex from that eye ai)pears at the 
center of the pujjil. The distance 
from the surgeon’s eye to his finger is 
then the measure of the strabismus. It 
may be measured on a scale of tan- 
gents showing the degrees of squint, 
or each centimeter corresponds to 
about one centrad or four-.seventh.s of 
a degree. When there is diplopia the 
amount of squint may also be meas- 
ured by the distance of the false image 
n 
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from the true image, or the strength 
of the prism required to bring them 
together. 

To discriminate between paralytic 
and comitant strabismus, we must note 
if the deviation of the squinting eye 
or the sej)aration of the true and false 
images is conhned to a part of the 
field of fixation, or is greater in some 
parts than in others. To ascertain 
which muscle or muscles are paralyzed, 
note the direction in which the eyes 
must t)e turned in order to pnxluce 
the greatest deviation, or widest sei>- 
aration of the two images, this being 
the direction in which the paralyzed 
muscle is most needed to turn the eye. 
The false image, belonging to the eye 
which cannot be normally turned, al- 
ways appears farthest in the direction 
the eyes arc turned. Thus, on l(X>k- 
ing uj), the false image appears higher 
than the true image ; on l(K)king to the 
right the false image apfiears tlie far- 
ther to the right, lly alternately cov- 
ering the eyes we can find to which 
eye the false image belongs, and so the 
exact muscle or muscles affected. 

Diplopia is the rule in ])aralytic stra- 
bismus, unless one eye be blind or cov- 
ered by a drooping lid; but it is the 
exception in comitant strabismus. 

To rccofjniac latent squint we must 
interrupt binocular vision. To secure 
binocular vision the strabismus is ren- 
dered latent, and when the effort nec- 
essary to prevent strabismus no longer 
secures binocular vision, it is given up, 
and the eyes are allowed to deviate. 
Binocular vision is prevented by cov- 
ering (me eye. When this is done the 
covered eye deviates. But on remov- 
ing the covering the eye quickly turns 
to the position of true fixation. The 
deviation of the eye under cx>ver may 
be so slow as to be with difficulty 


noticeable; but the quick *'recovciy” 
when the cover is removed is very 
apparent. 

By shifting the cover quickly from 
one eye lo the other the eyes may be 
made to deviate and “recover” alter- 
nately. By so shifting the cover back 
and forth while the ]>atient gazes at 
a distant lamp-flame, he will see the 
lanii)-flanie ap])ear to jump back and 
forth from one position to another 
as the cover is shifted. The direction 
in which the eyes deviate and “re- 
cover” and the direction in which the 
flame appears to jump will tell the 
variety of latent strabismus present. 

Binocular vision may be i>re vented 
by making the imago received in one 
eye so unlike the other that there will 
l)e little or no tendency to fuse them, 
'I'his may be done hy placing before 
one eye a dark-blue or jnirplc glass. 
On l(K)king at a distant flame the pa- 
tient then sees two: one of the natural 
color, the other blue or pink. In 
orthophoria these appear superim- 
posed; but with hctcro|>horia they ajv 
]>car separated. The direction in which 
they are removed from one another 
indicates the kind and the distance the 
amount of latent strahismus. 

Binocular vision may also be pre- 
vented l)y use of a prism which so 
displaces the image formed in one eye 
that it cannot be fused with the image 
formed in the other eye. Thus, in the 
“Graefe test” a prism of 8 or 10 
centrad.s is held with its base up be- 
fore one eye, and the gaze fixed upon 
a dot in the center of a blank card. 
To the eye before which the prism is 
held the dot appears displaced down- 
ward/ In orthophoria it appears di- 
rectly ' below the true image. In 
esophoria the lower dot appears below 
and toward the side of the eye that 
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sees through the prism; in exophoria 
downward and toward the opix>site 
side. The phorometers of Stevens 
and others are mostly based on tliis 
principle. 

The Maddox rod-test is really one 
in which one image is so distorted as 
to prevent its fusion with that of the 
other eye. A very strong cylinder, 
either a piece of a small glass rod or 
a concave cylinder of similar slrengtli, 
is placed before one eye. Seen through 
this, a i>oint of light afipears as a long 
streak. The other eye being left un- 
covered, the streak appears in ortho- 
phoria to pass through the i)oint of 
light, lint in hetcrophoria the streak 
aj)pears t(^ pass to one side of the point 
of light, 'riie side on which it appears 
to pass indicates the variety of latent 
squint, and the distance of the streak 
from tlie light, or the strength of prism 
required to cause it to ])ass through 
the light, shows the amnuiit or degree 
of the tendency to deviation. 

The method of measuring the 
amount of strabismus by prisms is 
applicable in all cases of manifest or 
latent squint in wliich the patient can 
recognize binocular diplopia. It con- 
sists in j)lacing before the eyes such 
prisms as will cause the true and false 
images to coincide in spite of the stra- 
bismus. Such prisms will substitute 
binocular vision for diplopia; and will 
do away with all movements of devia- 
tion and recovery, or of apparent 
movement of the point of light looked 
at, when the cover is shifted from one 
eye to the other in rapid alternation. 

PROGNOSIS .—For apparent 
squint due to displacement of the 
cornea, we can do nothing except at 
the cost of binocular vision. Comi- 
tant strabismus is outgrown in a few 
cases in early childhood without 


treatment ; and in a much larger per- 
centage of cases may be permanently 
cured by the wearing of glasses, and 
proi>er orthoptic exercises. Comitant 
strabismus in adults, if intermittent, 
may be cured by correcting lenses; 
but if constant will generally require 
an operation. All cases of comitant 
squint are capable of relative cure by 
operations judicir)usly chosen and 
skillfully performed, except such as 
suffer from diplopia when the image 
is thrown on the fovea of the de- 
viating eye. The exactness and 
permanence of tlie cure depend on 
the possibility of estal)lishing true 
binocular vision. 

Paralytic strabismus may be cured 
l)y cure of the paralysis causing it. 
If the panilysis be well marked, re- 
covery will probably require at least 
six weeks. Complete paralysis that 
has lasted many months without de- 
cided improvement is likcl}'^ to be 
permanent. After incomplete recov- 
ery from paralysis of one of the eye- 
muscles, operative treatment may 
give practical relief. Strabismus due 
to a permanent complete paralysis 
cannot be cured; but may be made 
less noticeable or troublesome by 
prisms or appropriate operations. 
The diplopia of comitant strabismus 
usually cea.ses to be annoying or dis- 
appears entirely. Diplopia from pa- 
ralytic squint, except when it has 
occurred in childhood, will commonly 
last throughout life. 

TREATMENT.— In every case of 
strabismus, any obstacle to easy 
binocular vision, in the form of an 
error of refraction, should be re- 
moved by the constant w’ earing of 
correcting lenses. All eye-work or 
habits tending to cause or perpetuate 
the strabismus should be dtscon- 
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tinued. If due to an ocular palsy this 
should be treated. If of recent 
origin, orthoptic exercises should be 
resorted to. If the strabismus be 
constant and of long standing, and 
not much influenced by the wearing 
of correcting lenses, and if throwing 
the image on the fovea of the deviat- 
ing eye when the fixing eye is also 
in use docs not cause diplopia, an 
operation should he done. 

Correction of any error of refrac- 
tion is the first step. It may be done 
at a very early age. Children 2 years 
old can have their correcting lenses 
determined by skiascojiy and will 
readily and glady wear them, if they 
arc much needed and accurately ad- 
justed. 'I'he avoidance of injurious 
use of the eyes may require the use 
of a mydriatic to suspend all effort 
of accommodation. Or it may in- 
clude, for nionolateral strabismus, 
the covering of the fixing eye, or the 
placing of it alone under the influ- 
ence of a mydriatic, to compel the 
patient to use the eye he would 
otherwise allow to deviate. 

Orthoptic exercises include: the 
viewing of special diagrams and pic- 
tures through the stereoscope; the 
exercise of muscles that are relatively 
inefficient by placing prisms .so that 
they w'ill bring the true and fal.se 
images close enough together for the 
muscle.s to complete their fusion, in 
actual squint, or .so that the pri.sm 
will require special exertion to “over- 
come” it in latent squint. They also 
include the u.se of “fusion tubes,” 
which are applied one to each eye 
and turned so that the eyes can just 
fu.se the minute openings in the dis- 
tal ends of the tubes. Also the em- 
ployment of the “reading-bar,” an 
opaque bar supported above the page 


in such a way that it cuts off a por- 
tion of each line from one eye, and 
another portion from the other eye, 
compelling fixation with both eyes 
for the reading of each line. The 
diploscope of Remy^ and diaphragm 
test of Harman allow letters to be 
seen through an opening. By vary- 
ing the di.stance, position or size of 
the openings, they can he used for 
orthoptic training. Ihider this head 
al.so comes the practice of exercising 
convergence, hv lixiiig on a point that 
is gradually made to approach the 
eye until the ret (ui remen t of conver- 
gence becomes too great to be sus- 
tained. Or the practice of viewing 
through strong prisms, turned with 
the base toward the nose, a point 
which starts near the eyes, but is 
slowly withdrawn until the limit of 
the power of abducting the eves is 
reached. 

Operations on the ocular muscles 
are of three kinds: tenotomy, de- 
signed to lessen the influence of an 
overacting muscle ; advancement, dc- 
.signed to increase the influence of a 
muscle relatively weak or inefficient; 
and lateral displacement which may 
cause one muscle to perform the 
function of another muscle that is 
congenitally defective or paralyzed. 
Tenotomy is the simplest and lea.st 
formidable operation. But it tends 
to lessen the total mobility of the eye, 
and if injudiciously performed may 
cause the eye to deviate in the op- 
posite direction. Advancement is a 
more difficult and serious undertak- 
ing, but it does not lessen the mobil- 
ity of the eye, and is not likely to 
cause * strabismus of the opposite 
kind, i-ateral displacement of the 
insertion of the tendon of a rectus 
muscle is to be planned to meet the 
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indications of the particular case, 
after careful consideration of all the 
movements that will be influenced 
by it. 

For tenotomy the eye is cocainized 
and the conjunctiva seized over the 
insertion of the muscle to be operated 
upon, and incised with a snip of the 
scissors, ^riie incision may be small 
— 4 or 5 millimeters (subconjunctival 
method) — or larj^e — 8 or 10 millimc- 
ttM*s (()i>cn method), 'blic subconjunc- 
tival tissue is then similarly raised and 
snij)pcd throug^li, down to the sclera. 
A strabismus-hook is now intnjduced 
beneath the tendon, and made to lift 
it frf)ni the sclera. One hlade of line, 
l)Ut l)lunt-p<niitcd, scissors is then 
slipped beneath tlie tendon close to 
its insertion, and the tendon is di- 
vided at this point hy the sci.ssors. 

h'or a partial tenotomy a small con- 
junctival incision is made over the 
center of the tend^.ni at its insertion, 
after which the tendon itself is 
caught up with the forceps and 
snij)ped through. Then, through the 
small central o])ening so made, a 
.small strahi.smus-hook is introduced 
and the tendon divided on either side, 
until only a thin margin remains, 
which can he readily stretched with 
the hook. I'he suhsequent stretching 
of these margins permits a slight re- 
traction *>f the whole tendon. Partial 
teiK»tomy is also done by dividing a 
part of the width of the tendon at its 
insertion, and the remainder of the 
fibers farther back, making two or 
three cuts that each divide only a 
portion of the fibers of the tendon, 
i)ut together divide all of the fibers. 

To increase the effect of a ten- 
otomy by permitting a greater re- 
traction of the divided tendon, its 
lateral connections may be divided 


and the tendon thus isolated from all 
its attachments that indirectly con- 
nect it with the eyeball. Extended 
tenotomy divides, not only all the 
fibers of one rectus, but also the ad- 
joining fibers of the recti on either 
side of it. Thus, for convergent stra- 
bismus after dividing the tendon of 
the internal rectus, the nasal half or 
three-fourths of the tendons of the 
superior rectus and inferior rectus 
may be divided, when these still hold 
the eye in a jiosition of excessive 
convergence. Jn this way the effect 
of a tenotomy may be more than 
doubled. Another measure is to keep 
the eye f()rci])1y rotated away from 
the tenotomized muscle by what is 
called the thread-operation. In this 
a suture is inserted near the divided 
muscular insertion and made fast 
over a roll of adhesive plaster so as 
to keep the eye in position for the 
divided tendon to slip as far back as 
j)()ssible. 

Advancement of the ocular muscles 
is done in several difTerenl ways. 
The natural insertions of the recti 
tendons are from 5 to 9 millimeters 
back from the margin (tf the cornea. 
9'hc common operation is done 
through a free incision parallel to 
the corneal margin. The tendon is 
isolated, raised from the globe, its 
insertion divided, and brought for- 
ward to or near the corneal margin, 
where it is fixed by sutures. 7'he 
sutures may be. passed through firm 
scleral tissue or may only include 
conjuctiva and subconjunctival tis- 
sue, one passing above and another 
below the cornea. The former give 
the more certain and definite attach- 
ment, but the latter are easier to in- 
sert. When a marked deviation is to 
be corrected, advancement of one 
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muscle is accompanied by tenotomy 
of its direct antagonist. Sometimes a 
portion of the advanced tendon is cut 
off (muscle-shortening). Sometimes 
the tendon is not divided at its 
insertion, hut is folded upon itself, 
and so shortened (tendon-tucking). 
Some operators do not attempt to 
isolate the tendon, hut pass sutures 
through the conjunction and the cap- 
sule of Tenon. M'liis is spoken of as 
capsular advancement. 

After-treatment — After tenotomy 
it is usually best not to bandage the 
eye, or only for a day <n* tw(i. After 
advancement some operators keep 
both eyes bandaged for a week or 
more. Generally the eyes should he 
brought into use together as soon as 
practicable, and correcting lenses 
worn constantly, and such use made 
of the eyes, or such orthoptic exer- 
cises resorted to, as will favor the 
perfecting of hinocular movements 
and binocular vision. 

Prisms, aside frf)m their use as 
means of securing orthoptic exercise 
and training, arc of value in reliev- 
ing some of the conseciuences of 
strabismus. In actual lateral squint 
they are scarcely aj)plical)le, because 
the squint is usually of such high de- 
gree that the necessary prism would 
be too thick and heavy to wear. But 
for vertical .strabismus, or for latent 
squint, they arc often of great prac- 
tical service. 1'be apex, or thin part, 
of the prism is turned in the direc- 
tion in which the eye turns or tends 
to turn. Thus, for right hyperphoria 
the prism for the right eye would be 
turned with its edge up, its base 
down. Turned in this way the prism 
does not '‘correct,” but rather “per- 
mits” the deviation. But the prism 
removes the unpleasant effects of 


such a deviation, such as diplopia^ or 
the strain of the ocular muscles nec- 
es.saiy to preserve parallelism of the 
visual axes. Prisms may be valuable 
aids in establishing binocular vi.sion 
after an operation on the eye-muscles 
or during recovery from paralysis of 
one or more of the ocular muscles. 

Edward Jackson, 

Denver. 

STRAMONIUM. — Stramonium, 
U- S. P. (Thorn-, Devil's-, f>r Mad- apple, 
Stink-w^eed, Jamestown or Jimson weed, 
or lily, Devil's triiiiipel) is the dried 
leaves of Datura stranuniium (fam., Sol- 
anace;e), not less than 0.25 per 

cent, of mydriatic alkaloids. The plant, 
native in Asia, is exceedinj^ly c(»mmon 
and abundant in the I'liited States, in rich 
t^round, about barn yards, lumber-yards, 
and other waste places. The leaves should 
be gathered when the plant is in full 
blocnn and <iried carcfiilly in the shade. 
The plant is an annual, with green stem, 
coarse, rank-stmlling leaves, and large, 
bell-shaped, white or purple flt>wcrs. 
When the seeds are eaten by children 
poisoning occurs, sometimes with fatal 
results. Pr)is(>ning has also occurred 
through drinking an infusion of the 
leaves. Its alkaloid, formerly called “da- 
turine," is now known to be identical with 
other solanaceous alkaloids, hyoscyaminc, 
or atropine, or a mixture of the two, 
chiefly hyoscyarnine. A little hyoscine 
is also probably present. The alkaloid 
occurs as colorless needles, soluble in 
alcohol, other, and chloroform. The hy- 
drochloride and sulphate occur as white 
crystals, soluble in water and in alcohol. 
All the preparations arc now made from 
the leaves. 

PREPARATIONS AND DOSES.— 

Stramonium, U. S. P. (leaves; folia ’90) 
Dose, 1 to 3 grains (0.06 to 0.2 Gm.). 

Extractum siramonii, U. S. P, (solid ex^ 
tract). Dose/ to (0.008 to 

0.016 

Pluidixtractum siramonii, N. F. (fluid- 
extract). Dose, 1 to 3 minims (0.06 to 
0.2 C.C.). 

Tinctura siramonii, U. S. P. (tinctura, 
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,10 per cent, of leaves, or 0.025 per cent, 
alkaloids). Dose, 10 to 30 minims (0.6 to 
2 C.C.). 

Unguentum stramonii, U. S. I*, (oint- 
ment, 10 per cent, of extract). 
PHYSIOLOGICAL ACTION. — The 

physiological action of stramonium and 
its alkaloids is almost identical with that 
of belladonna and atropine. Specimens 
containing a small quantity of hyo.scine 
arc slightly more sedative to the central 
nervous system. In poisonou.s doses they 
produce the same symptoms and require 
the same treatment. (See Hku.xdonna.) 

THERAPEUTIC USES.- Stramonium 
is a favorite remedy in spasmodic asthma; 
it i.s used by smoking the dried leaves in 
a pipe or cigarette, either alone or mixed 
with cuhebs, .sage, and other drugs, or 
inhaling the fumes of the burning leaves 
or ignited powder. A very good mixture 
for igniting and inhaling is one of 3 parts 
of potassium nitrate, !}.• parts of potas- 
siiini chlorate, 3 parts of broken, or pow- 
dered, stramonium loaves, and I part of 
ipecac; moihture may he added if cones 
are de.sired, which latter must be dried 
liefore ignition. 

The ointment is used to relieve the 
pain of muscular rheumatism, neuralgia, 
and hemorrhoids and Essure. In the lat- 
ter the ointment will relieve both the pain 
and tenesmus. The ointment is a mild 
anodyne application in itching and burn- 
ing affections of the skin. The alkaloid 
may be sub.stitnted for atropine as a 
mydriatic. W. 

STRONTIUM. — StrtMitium is an al- 
kali metal having a yellow color. T.ike 
the other alkali inelals, it oxidizes quickly 
on exposure to the air, and must be kept 
under naphtha, benzene, or other liquid 
free from oxygen. Strontium forms salts 
with the acids and with bromine., chlorine, 
fluorine, etc. 

PREPARATIONS AND DOSE.— 

Three salts are official: — 

Strontii bromidum, U. S. P. (strontium 
bromide) {SrBr2l, occurring in hexag- 
onal, colorless cry.stals, very deliquescent, 
and having a bitter, saline taste. It is 
freely soluble in water and in alcohol. 
Dose, 10 to 30 grains (0.6 to 2 Gm.); aver- 
age, 15 grains (1 Gm.). 


Strontii iodidum, U. S. P. (strontium 
iodide) [SrJa], occurring in colorless or 
faintly yellow hexagonal plates, having a 
bitter, saline taste. Jt is freely .soluble in 
water and in alcohol. Dose, 5 to 30 grains 
(0.3 to 2 Gm. ); average, grains (0.5 
Gm.). 

Strontii salicylas, U. S. P. (strontium 
salicylate) l(C.i5lJ4 . OM . COO)2Sr], oc- 
curring as a white, crystalline powder 
.soluble in 18 parts of water and in 66 
parts of alcohol. Dose, 5 to 30 grain.s 
(0.3 to 2 (im.); average, 10 grains (0.6 
Gm.). 

Among the unofficial salts of strontium 
more or less frequently used arc: — 

Strontium lactate ( (Clly . CIlOH . - 
C‘00)2Srj, occurring as a white, granular 
powder, with a slightly hitter taste, solu- 
ble in alcohol, in 4 parts of cold and in 
0.5 part of boiling water. Dose, 10 to 40 
grains (0.6 to 2.5 (An.). 

Strontium nitrate lSr( XOiOaL occur- 
ring in colorless crystals, soluble in 1.4 
parts of water and slowly in alcohol. 
Dose, 5 to 15 grains (0.3 to 1 Gm.'). 

Strontium peroxide, occurring as a mix- 
ture of true .strontium peroxide lSr(J2l 
and a small proportion of strontium hy- 
<lroxide lSr(0]I)2t. It occurs as a fine, 
white, tasteless powder which, on con- 
tact with water, is gradually decomposed 
into hydrogen peroxide and strontium 
hydroxide, the former being further de- 
composed by the latter with liberation 
of oxygen. Dilute acids decompose it to 
form a .sf)lutioii i>f hydn>gen peroxide. 
Used externally as a dusting powder and 
in ointments. 

PHYSIOLOGICAL ACTION. — The 

strontium salts do not, in ordinary 
amounts, produce any distinct effect upon 
the human system. In animal experi- 
ments, enormous amounts of strontium 
salt.s, continuously given, cause inflamma- 
tion of the gastrointestinal mucosa. Ac- 
cording to some clinical observers, stron- 
tium salts in therapeutic dosage tend to 
improve general body nutrition. If this 
is true, the effect may be due to the pro- 
duction of a mild active hyperemia in the 
inte.stine, favoring proper absorption and 
as.similation. H. C. Wood saw reason for 
believing that strontium acts as a feeble 
antiseptic in the alimentary canal and acts 
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sa/ts, however, is usu.iHy t • ,.„ni- 

radicle with which the .stroiilitliii ^ 
hineiJ. Thus, .strontium hrunndc acf.s • 
H nervous seduth c; the iodide, as an al- 
terative, and the salicylate, as an analfg^csic 
and antirlicuiiialic. Strontium lactate, on 
the other hand, has been u.sed chiefly lor 
stroritr'iini c/Tccts, and has been held to 
improve the coagulability of the blood 
and to diminish alhuniin excretion in 
some form.s of nephritis. According" to 
Laborde, strontium lactate and tartrate 
possess diuretic properties. 

Absorption of strontium into the sys- 
tem from its salts is moderately rapid. * 
According to Wood and Arnold (1899), 
no sail of strontium is absorbed from 
hypodermic injections. Strontium ab- 
sorbed after oral administration may be 
depo.sited in the body, chiefly in the 
bones. According to 1-. B. Mendel and 
H. C. Thachcr (1904), strontium salts are 
eliminated only in small part by the kid- 
neys. The larger portion eliminated is 
found in the fcccs, whether the drug has 
been given by mouth, subcutaneously, or 
intravenously. 

THERAPEUTICS. — Strontium salts 
have for many years had the reputation 
of being less irritant to the alimentary 
tract than the corresponding salts of 
sodium, potassium, or other alkali metals, 
and have, therefore, often been substi- 
tuted for the latter salts, either from the 
beginning of treatment or after irritative 
symptom.s from other salts have super- 
vened. According to Hare, strontium 
salicylate, for example, taken in capsules 
or cachets followed by a draught of milk 
or water, is far less apt to upset the stom- 
ach than salicylic acid itself, or the other • 
salicylate.s. Blankenhorn (1916), however, i 
administering the drug in 20-grain (1.3 i 
Gm.) hourly doses (with an equal amount 
of sodium bicarbonate) in 22 cases of 
acute rheumatism, endocarditis, etc., found 
the average total amount required to in- 
duce nausea, with or without other sign.s 1 
indicating salicylism, to be 180 grains (12 
Gm.)— the same amount as had been de- 
termined by HanzUk in previous research 
with sodium s(ilicylate under like cosfdt- 


, f ir been siimciciu iv 

' Acute Rheumatiem and ConatitutioiiaJ 
I>isorfers.-.Str<.nti..m sa/icyJate may he 
^icc, with good rf-su/t-s in rbeuamttc 
fever, in spbacute rheumatism, and in 
chronic gouty miinitcsiulion» accompanied 
with dige-stivc disturbances. 

Strnntitiin it'didc has likewise been 
found of value in subacute, chronic, and 
muscular rheumatism, in subacute or 
chronic gout, and in rheumatic sciatica 
and trifacial neuralgia. It has been used 
to good advantage in certain local mani- 
festations of tuberculosis, such as tuber- 
culous adenitis, tuberculosis cutis, tuber- 
culous disease of the bones and joints, and 
in scrofulous otorrhea, ozena, and ophthal- 
mia. It contains about per cent, of 
iodine, and may be .'^iibstitulctl for ]>ota.s- 
.sium iodide, often with advantage, in the 
various conditions indicating the use of 
iodidc.s. 

Strontium lactate has been given, in 
rheumatism and gout, in doses of 20 or 
30 grains (1.3 or 2 Gm.) in solution, to 
exert a favorable influence upon the ali- 
mentary tract. 

In diabetes mellitus the bromide and 
.salicylate t»f strontium have been *jb- 
served to cause a distinct diminution of 
.sugar excretion. 

Lchncrdt (1911) found that administra- 
tion of strontium phosphate in large quan- 
tities to young animals, especially where 
calcium is excluded from the diet, imparts 
a formative stimulus to the bones, giving 
rise to spongy ostetdd formations at the 
ends of the bones and excess of callus in 
cases of fracture, lie suggests the use 
of strontium salts in osteomalacia, condi- 
tions associated w'ith osteoporosis, and in 
delayed union or callus formation. 

Nias states that the lactates of stron- 
tium and magnesium, in do.Hes of from 1 
to 2 Gm. (15 to 30 grains), are serviceable 
.substitutes to improve the coagulability of 
blood, fpr the salts of calcium when the 
latter are not absorbed from the aliment- 
ary canal. 

Nephritis.— Strontium lactate was ob- 
served by Germain S^e, Constantin Paul, 
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Dujardtn*BeaiimeU, and others to exert 
frequently a controlling action on albu* 
mitiuria in chronic nephritis, especially the 
parenchymatous form. The drug has also 
at times proven useful in the albuminuria 
of pregnancy. The modus operandi is not 
clear. Occasionally a simultaneous diure- 
tic action is noticed. Paul gave the drug 
in a daily dosage of 2 drams (8 (Im.l for 
as long as two months without untoward 
effects. 

Cardiovascular Disorders.— S t r o n i i u m 

iodide may \>e substituted for potassium 
iodide in such conditions as aortic aneu- 
rism, arteriosclerosis, and angina pectoris, 
proving useful, especially where the po- 
tassium salt is not well borne. According 
to a widely held view it can be safely 
given in coinj)aratively large doses, being 
much less apt to bring on symptoms of 
imoleranee. 

Gastrointestinal Disorders. — Strontium 
bromide has been used with benefit in 
gastralgia, nervous vomiting, and vomit- 
ing of pregnancy, A. li. Hriggs used it 
with sllcee‘ 1 ^ in 10-grain (0.(> Gm.) doses 
VJ hour be I ore meals in gastric hyperes- 
thesia. f'aselli use<l it tti allay vomiting 
and pain in acute gastritis, 

Stroniiuni salicylate, given in capsules 
in doses of 5 i>r 10 grains (0.3 or O.O Gm.) 
after meals, lias been use<l with asserted 
benet'it as an antiseptic in abnormal gas- 
tric or intestinal fermentation with flatu- 
lence. Strontium lactate has likewise 
been cmpb»yed to inhibit fernicntalion aii<l 
ai<l digestion in gastric cases with hyper- 
or hypo- chlorhydria, ami in chronic intes- 
tinal catarrh. 

Nervous Disorders.— In epilepsy, stron- 
tium bromide may be used with satisfac- 
t<iry results in doses <.»! from 40 to 80 
grains (2.S to 5 <im.) a day. it is con- 
sidered less likely, in large doses, to pr(»- 
duce gastric disturbance, skin eruptions, 
etc., than the other bromides. Sonic, 
however, consider it less effectual than 
the customary salts, and use it merely in 
combination with them as adjuvant. The 
drug has also been employed for its 
sedative action in hyatero-cpilcpsy and 
exophthalmic goiter. 

Cutaneous Disorders. — Strontium iodide 
may be substituted for the potassium salt 
in paoriaida or ecaemai when associated 


with a rheumatic taint, in etjrthama multi- 
forme or nodosum, in purpura rheumatica, 
and in lupus vulgaris and other tuber- 
culous skin affections. It may also he 
used in the skin manifestations of tertiary 
syphilis. In senile pruritus strontium 
bromide has been observed to procure 
relief. S, 

STROPHANTHUS.— Strophan 
thus (U. S. 1*.) is the seed of Stro- 
phantiiHs komhcy deprived oi its \ou^ 
awn. The plant itself is a climhing, 
pod -bearing shrub of the family Apo- 
cynaceae, and grows in tropical 
Africa. The seeds contain 1 to 3 per 
cent, of an intensely bitter, crystalline 
principle called strophanthin, which is 
a gJucoside, freely soluble in water. 
7'his substance is recognized in the 
V. S. P. as a crystalline powder, but 
occurs also in amorphous form. It is 
obtained not only from S. kombe^ but 
also from S, hispidus. Ouabain, or 
gratus stroplianthin, is a related un- 
official principle obtained from 5. 
ijratus, 

PREPARATIONS AND DOSE. 

— Strophanthus, LJ. S. l^. (strtiphan- 
thus), the seed of S. kombe. Dose, 

1 grain (0.06 Gm.). 

Tinctura strophanthi, IT. S. P. (tinc- 
ture of slrophanllius }, a 10 per cent 
preparation. Dose, 8 minims (0.05 

C.C.). 

Strophanthinum, U. S. P. (strophan- 
lliin ) fQ;i I bisOia J, occurring as a 
ycIIowish-white, crystalline powder, 
very soluble in water and in dilute 
alcohol, less solul)le in alcohol, and in- 
soluble in ether or chloroform. Dose, 
%«)o to %5 grain (0,0003 to 0.001 
Gm.). 

Ouabain (crystalline ouabain, Gra- 
tus strophanthifi, “crystalline stro- 
phanthin,” G, strophanthin, Thoms) 
lC3oH4flOi2 + 9H2O], unofficial, oc- 
curring in colorless, quadratic crystals 
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of bitter taste, soluble in 100 parts 
of cold water, easily soluble in hot 
water, soluble in 30 parts of alcohol, 
slightly soluble in ether and in chlo- 
roform. Dose, ^00 to %5 grain 
(0.00025 to 0.001 Gm.). 

PHYSIOLOGICAL ACTION.— 
The characteristic effects of slro- 
phanthus are exerted upon the cir- 
culation, and are in nu)st respects 
identical with those of digitalis. The 
heart muscle is strongly excited and 
toned up, the rate of heart action is 
slowed through central as well as 
peripheral vagus stimulation, and the 
output of the organ is augmented 
owing the more complete tilling of 
the left ventricle during diastole and 
emptying during .systole. In the hy- 
podynamic heart the force of con- 
traction of both auricles and ven- 
tricles is greatly increased (A, J. 
Clark). As with digitalis, large doses 
of strophanthus tend to impair con- 
duction of the contractile impulse 
from auricles to ventricles. For ad- 
ditional details as to the action of 
strophanthus on the heart the reader 
is referred to the article on Dioitalis. 

Though a vasoc(.)n strict or, like digi- 
talis, strophanthus acts less strongly 
in this rcsj)cct than the latter drug. 
Neither remedy, as a matter of fact, 
exerts in ordinary therapeutic doses 
a vasoconslrictor effect sufficient to 
induce a general rise in blood-pres- 
sure. Of greater significance is the 
difference in susceptibility of the ves- 
sels in different organs to the drugs. 
Thus, exi)erimentally it has been de- 
termined that, with a certain dose of 
strophanthus, the real vessels can be 
dilated while the extensive mesenteric 
vascular system is simultaneously 
constricted — a condition clearly favor- 
ing diuresis, which, as in the case of 


digitalis, is a characteristic therapeu* 
tic effect of the remedy in patieutV 
with cardiac edema. Strophanthtjs 
is held to be less likely than digitalis 
to constrict the coronary vessels of 
the heart in full doses; this has been 
suggested as an advantage of the 
drug over digitalis in certain cases. 

A salient difference between stro- 
phanthus and digitalis is that relative 
to rapidity of action, the former being 
far more speedily absorbed from the 
alimentary tract. The effect of stro- 
phanthus in reducing the pulse rale 
appears in half an Iu»ur, and upon in- 
terrupting its administration its actifni 
disappears more tiuickly than with 
digitalis. The action of the drug 
when taken by moutli is, however, 
distinctly less, certain than that of 
digitalis — a difference ascribed in j)art 
to greater susceptibility of the con- 
tained strophanthin to impairment by 
the digestive juices than in the case 
of the digitalis glucosides. 

Union of absorbed strr»piiainhin 
with the heart tissues is believed to 
be much looser that; that of the digi- 
talis principles. Flimination of tltc 
drug through the kidneys is more 
rapid, and cumulalive effects arc 
much less likely to occur. 

Strophanthin has been shown to be 
a direct .stimulant of intestinal muscle 
(IJastedo), and the drug is by some 
believed to be more active in causing 
diarrhea than digitalis. It also pos- 
.sesses local anesthetic prc»pertics and 
acts as a mydriatic when applied to 
the cornea. 

In animal experiments strophan- 
thus proves more toxic to the heart 
than digitalis, producing cardiac ar- 
rest in doses many times smaller 
than does digitalis. Clinically this 
difference is greatly reduced owing to 
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less perfect absorption of stro- 
phanthus. A given dose of tincture 
of strophanthus remains, however, 
about twice the equivalent of an 
equal amount of tincture of digitalis. 

UNTOWARD EFFECTS AND 
POISONING. — The untoward effects 
of strophanthus arc tlie same as with 
Digitalis {q, consisting chiefly 
of nausea and vomiting, diarrhea, 
signs of renal irritation, and clianges 
in the rhythm of tlie heart. Poison- 
ing ])y massive doses, except in cx- 
peri menial work in animals, is rare, 
and is characteri/ed hy excessive 
vagus acti(m and cardiac oppression, 
some! imes followed hy excessive car- 
diac irrilahility and increased heart 
rate, prostration, dyspnea, and death 
I)y coml)ine(t circulatory arrest and 
respiratory failure. (‘<»rin (PK~)8) has 
shown that j)f»isonous amounts of 
Strophanthus cause an extreme con- 
striction of the pulmonary l)lood- 
vcssels. 

"Idle treatment of poisoning hy 
mas.si\e doses stroj)ha*nthus con- 
sists chiefly in the use of emetics, 
gastric lavage through a stomach- 
tube, the application of a mustard 
plaster to the precordium, the admin- 
istration of atropine t(> hlocl: cardiac 
inhihition, and, if necessary, the iksc 
of stimulants, external heat, and arti- 
ficial respiration. 

THERAPEUTICS. —ddie indica- 
tions for the use of strophanthus arc 
mucli the same as those for digitalis. 
It is conceded, however, that the 
effect of strophanthus is less certain 
and less lasting, though more prompt 
in onset and less cumulative, than 
that of the more widely used drug. 
In cardiac weakness a single full dose 
of strophanthus will usually produce 
a fall in the frequency and an increase 


in the strength of the pulse in from 
one-half to one hour, the effects last- 
ing from 4 to 8 hours. The full 
action of the drug on the heart, upon 
repeated ingestion, is often developed 
in 24 to 36 hours. According to some 
investigators, stroplianthus produces 
less vasoconstriction in the splanch- 
nic (abdominal) area than digitoxin 
— the chief ])rincip]e of digitalis. 
Gottlieb and JMagnus have apparently 
shown that, in contrast to digitoxin, 
strophanthiLS produces no constric- 
tion of the coronary vessels — an im- 
portant point where the production 
of cardiac hypertrophy is desired 
(Hatcher). 

Tincture of str(>])hanthus is ap- 
proximately given in 10- to 16- drop 
(about 5 to 8 minim) doses, a medi- 
cine dropper being used to measure 
the amount into water in a tumbler. 
W here it is desired to order tea- 
spoonful dt)scs, a little glycerin, ac- 
cr)rding to (Gordon Shaiq), should be 
added, to prevent precipitation and 
adhesion of tlic active principle to the 
sides (»r bottom of the bottle, c. (j ,: — 
li Tincturcr strof>Jtanthi,. . f3j (4 c.c.). 

Clyccrini f3jj (8 c.c.). 

Aqinr mcutlur pif^eriUc, 

q. s. ad fSiss (48 c.c,). 

M. Sig. : One teaspoonful three or four 
times a day. 

An extract of strophantlius (1 in 2) 
is sometimes useful in doses of Jq to 
1 grain (0.015 to O.Ot) Gm.) in pill 
form where the tincture is rejected; it 
acts less rapidly but more persist- 
ently than the tincture. 

Strophanthus will not in all cases 
prove as beneficial clinically as digi- 
talis, but where digitalis has failed, 
or has had to be discontinued for any 
reason, it has often shown itself a 
valuable substitute. Wadlcigh recom- 



412 


STROPHANTHUS (SAJOUS). 


mends strophanthus especially in car- 
diac weakness in aged people, in the 
vertigo of tlie aged due to cerebral 
anemia or poor circulatory balance, in 
angina pectoris, in anemia in general, 
or chlorosis, when accompanied by 
cardiac weakness, and in the “irri- 
table heart,” palpitating on slight 
exertion, with precordial pain, weak, 
rapid pulse, but no organic cardiac 
disease. 

Strophanthus has been credited, 
perhaps wrongly, with diuretic prop- 
erties greater than those of digitalis, 
the drug being advised in preference 
to the latter in pronounced anasarca 
and pulmonary edema the result of 
cardiac disease. In renal affections 
with seccnidary failure of the heart, 
it is also a valuable remedy. 

yXccording to Sharp stro- 

phantlius has an analgesic action on 
vital nerve centers, and is therefore 
of particular value in the breathless^ 
ness and general distress experienced 
in many forms of heart disease. In 
such conditions it must be given in 
maximum doses and repeated every 
2 hours till relief is obtained. 

In exophthalmic goiter, est)ccially 
with cardiac enfeeblemcnt, strophan- 
thus has been highly recommended. 
Ferguson advises its use in this con- 
dition in doses of 8 minims (0.5 c.c.) 
of the tincture at first, later grad- 
ually increased, 

because of its more preempt action 
strophanthus has often been substi- 
tuted for digitalis in cases of acute 
heart-failure, of whatever origin. As 
emphasized, however, by Hatcher, 
absorption of strophanthus or stro- 
phaiithin when used orally is rather 
uncertain. Excretion of the rem- 
edy being, moreover, relatively rapid, 
strophanthin may at times fail to 


be present in the circulation iii 
sufficient amount to exert a power- 
ful influence on the heart 

Hatcher considers the official dose of 
strophanthin, intended for oral use, en- 
tirely too small. For these reasons intra- 
muscular and intravenous use of strophan- 
thin has been advised aiul come into wide- 
spread popularity. Accordin^r to Hatcher 
and Bailey, 0.(X)03 to O.OflOS Gm. to 
M 2 «i Rrain) of ouabain (gratus or “crystal- 
lized*’ strophanthin) in sterile (boiled) 
salt solution may be injected deeply into 
the gluteal muscle once in 24 hours with- 
out fear of abscess formation or other 
untoward actions. In urgent cases, how- 
ever. intravenous injection is generally 
preferred. 

Friinkel, after practical experience 
in numerous cases, highly rec(’)m- 
inends repeated intravenous .stro- 
pliantliin injections when digitalis is 
not borne or lias lost its effect in 
chronic heart disease. He has given 
as many as 8.^ such injections, rang- 
ing in dosage from 0.(XK)25 to 0.CX)1 
Gm. to Var, grain) to a single 

case of chronic valvular defect and 
myocardial degeneration wn’thin a 
year and a half, with excellent re- 
sults. Good effects have also been 
obtained in the cardiac insufficiency 
of chronic nephritis with contracted 
kidneys, in the liejiatic type of 
chronic heart disease, and in the 
acute heart weakness of infectious 
diseases or acute pericarditis, and in 
pulmonary edema with low bK>od- 
prcssurc. xAccording to Vaquez and 
Leconte, strophanthin, in urgent 
cases, acts best in primary myocar- 
ditis without valvular lesions. Truel- 
sen holds that the first injection of 
strophanthin should not exceed 0.5 
mg. 0^20 grain). The lower initial 
dose must be employed if the injec- 
tion follows digitalis medication, and 
3 or 4 days be allowed to intervene. 
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For intravenous injection the offi- 
cial type of strophanthin — amorphous 
or Boehringer strophanthin — is ob- 
tainable as a sterile 1 : 1000 solution 
in ampoules each containing 0.001 (bn. 
( Kir, grain) of the active principle. The 
initial close is often 0.0005 Gm. 
grain), soon increased, if well borne, 
to 0.(XX)75 and 0.001 Cm. (Ki.i and K»r, 
grain). The 0.00075-Gin. dose is often 
sufficient to give brilliant results, 
dysjiiica rapidly .subsiding, the pulse 
becoming fuller, regular, diuresis set- 
ting in and sleep pi1)m])tly following. 
An increase in amplitude of the jjuIsc 
(l)ulse ])ressure) ranging from 20 to 
lOO f)er cent, is the best objective cri- 
terion of the salisfact<'>ry action of 
the drug (Williamson). In adminis- 
tering an injection, the patient should 
be placed on his back, and care sliould 
be taken to make sure that the needle 
is actually in the vein, as the gluco- 
side, if it comes in contact with the 
surrounding tissues, will cause much 
j)ain and possi])ly thrombosis. Before 
the piston is pushed home it .should 
he withdrawn until a drop or two of 
hlood enters the syringe, 1'hc injec- 
tion should, furthermore, be made 
slowly, the drug being so toxic to the 
heart when it reaches it in excessive 
concentration. In a few cases such 
injections have been followed by dan- 
gerous .symptoms and even death, hut 
these iinUward results are ascribed 
by some to the administration of digi- 
talis by mouth shortly before the in- 
travenous strophanthin therapy, sud- 
den intoxication by an excess of digi- 
talis bodies resulting. Care should 
])e taken to allow several days or, 
better, a week to elapse between oral 
digitalis treatment — even when in- 
effective — and intravenous strophan- 
thin medication. Strophanthus, in- 


travenously, according to Schleiter, 
has a decisive effect in all cases of 
pulsus irregularis perpetuus. He also 
found it beneficial in paroxysmal 
tachycardia. 

Gratus strophanthin (ouabain) may 
be su))stitutcd for the official stro- 
phanthin. According to most observ- 
ers the dosage with this product 
.«^hould he slightly smaller than with 
the other, though according to Johan- 
nessohn and Schaechll (1914) the 
intravenous dose of crystalline stro- 
phanthin (Thoms) may be given in- 
travenously in doses twice as large 
as the other strophanthin, and is 
rapidly effective when given by 
mouth in doses 3 or 4 limes as large. 
Headache, dizziness, nausea, and 
vomiting have at times followed in- 
travenous injection of either type of 
strophanthin. 

Ouabain used from ampules contain- 
ing ().(X)0.S Gm. <M;to grain) in a 
1:4(XX) solution in sterile saline. The 
dose injected ranged from 1 to 2 c.c. 
(16 to .'52 minims), intramuscularly or 
intravenously. Immediate improve- 
ment of blood-pressure was noted. 
Reduction of a tachycardia or restora- 
tion of a bradycardia toward the nor- 
mal rate are favorable indications. 
In cardiac hypertrophy and dilatation 
a considerable reduction in the rel- 
ative cardiac dullness can be ex- 
pected, but this does not imply a 
constant therapeutic result. Redup- 
licated sounds and extrasystoles may 
disappear, but cardiac murmurs are 
not liable to change in character. E. 
Zueblin (Med. Rcc., Aug. 31, 1918). 

L. T. DE M. Sajou.s, 

Philadelphia. 

STKUMA. See Goitek. 

STRYCHNINE. See Nux 

Vomica, 

STYE. Sec Eyelids Diseases of: 
Hoedeolum. 
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STYPnCIN. See Cotarnine. 
STYPTOL, See Cotarnine. 

SUBPHRENIC ABSCESS. See 

Liver, Diseases of. 

SUGGESTION-THERAP Y ; 
PSYCHOTHERAPY; HYPNO- 
THERAPY (HYPNOTISM). 
—PSYCHOTHERAPY. 

A cursory survey of the present 
status of tlie question will suffice to 
afford a general idea of its purpose. 
First of all, it is necessary to obtain a 
clear conception of the principles un- 
derlying the classification of diseases 
of the nervous system. Smith E. 
Jelliffe and William A. White (Jour, 
Amcr. Med. Assoc., Mar. 11, 1916) 
have recently furnished us a clear 
summary of these principles: — 

“For pragmatic purposes, . . . the 

nervous system may be divided into 
. . . three levels of activity: the vege- 

tative or physicochemical, the sensorimotor, 
and the psychic or symbolic. . . . It is 

thoroughly well established that lying 
back of consciousness is a much larger, a 
much more important territory which fur- 
nishes psychic motivation of conduct, and, 
in fact, that conscious processes as they 
arc known to the individual arc largely, if 
not altogether, determined by what lies in 
this region — the unconscious. 

*‘With the help of the hypothesis of the 
unconscious, ... it has come to be 
recognized that the psyche has its em- 
bryology and its comparative anatomy — in 
short, its history — ^just as the body has, 
and in precisely the same way as in the 
care of the body this history has to be 
utilized before we can understand it. 

“So long as the unconscious failed to be 
recognized, just so long was the gap be- 
tween so-called body and so-called mind 
too wide to be bridged, and so there arose 
the two concepts, body and mind, which 
gave origin to the necessity of defining 
their relations. Consciousness covers over 
and obscures the inner organs of the 
psyche, just as the skin hides the inner 
organs of the body from vision. But just 


as a knowledge of the body first became 
possible by the removal of the skin and 
the revealing of the structures that lay 
beneath, so a knowledge of the psychic 
first became possible when the outer cov- 
ering of consciousness was penetrated and 
what lay at greater depth was revealed. 
As soon as this was done, the wonderful 
history of the psyche began to give up its 
secrets, and the distinction between body 
and mind began to dissolve, until now it 
has come to be considered that the psyche 
is the end-result in an orderly series of 
progressions in which the body has used 
successively more complex tools to deal 
with the problems of integration and 
adjustment.’' 

I'here exists, in normal i)erson.s, 
a direct, clear, instantaneous inter- 
communication between that jiart of 
the mind which receives impressions 
and that which is conscious of them. 
When the communication is normal 
between the ohscrvin^^ the receptive, 
reasoning mind and the believing, 
deliberative or reflective mind, then 
alone is there right control of 
thinking, feeling, and doing. When 
this communication is interrupted or 
broken, or co-ordination is imper- 
fect, then begins hesitation, doubt, 
fear, depression, incompetency, or 
menial anguish. Mental distress or 
indecision is due not to lack of nerv- 
ous activity so much as to waste, 
to prodigality of effort, bad habits, 
inexact methods. This whirl of in- 
effective forces being, moreover, ex- 
hausting, there arise asthenias or 
weaknesses. The mind then sur- 
renders and no longer fights ; so 
brain! control is vitiated or lost, and 
we have the condition known as 
psychasthenics 

The i>sychopathic, neurotic, or the 
psychasthenic person, then, is one in 
whom confused feelings^ incx>mplete 
actions and reactions predominate. 
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When attempting to pursue an idea 
the elements of decision are perceived 
vaguely ; frantic efforts are often 
made, producing exhaustion, ineffec- 
tiveness, alarm, and despair. An un- 
controlled mind squanders uselessly 
an enormous amount of force, horce 
must be conserved; otherwise, dis- 
order or disease in tissue follows. 
The will is not a fountain of force 
so much as a toolliolder for the lathe, 
to direct and put the power where 
and when it will do the most g<xxl. 

Many ailing persons become so 
merely because of dwindling in capa- 
bilities for reaction to environment 
and of unawareness of their latent 
capabilities. They often possess acute 
perceptions and clear intuitions, 
which, properly controlled, would 
place them above the average of 
efficiency. If their consciousness is 
allowed to become or remain inert, 
passive, then will external influences 
turn aside the force of wholesome de- 
cision, mar judgment, induce doubts. 
Psychasthenics or psychopathies lack 
confidence because of previous disap- 
pointments ill determining or carry- 
ing out purposc.s ; hence fear grows, 
blunders multiply, distress or despair 
follows. Pvil temper, sulleiuiess. de- 
ceit, selfishness, and all the other 
invalid uglinesses are the outcome of 
abnormalities in vt^litional poise, in 
deciding what to do and what not to 
do. 

Abnormal fatigability leads to hy- 
persensitiveness to stimuli, induces 
emotional anomalies, confusing alter- 
nations of sensations, vitiations of im- 
pressions, elementary hallucinations. 
It also leads to mental irritability, 
distractibility, and incapacity to fix or 
maintain the attention. Hence follow 
despondencies and hypochondriasis. 
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Psychasthenia, mental weakness in 
its varied forms and causation, is 
often due to lack of correct early 
training, development, or conserva- 
tion, and presents a group of puzzling 
and baffling phenomena. There fol- 
lows a host of irrepressible impulses, 
ideas, persistent morbid questionings, 
apprehensions, diffused emoliunal 
disturbances, anomalies of perception 
or character and action, shown in 
vacillations, insistent perplexities, re- 
ligious fears, oh .sessions, and the like. 

Mow to aid the sufferers? 

The great desideratum is to put the 
patient in the way of realizing ex- 
actly the cause of wretchedness, 
where it may Iciid, and to set liis feel 
on tlie right road. This is the aim of 
psychotherapy. The individual psy- 
chothcrapeutist studies the problem, 
determines, by precise methods and 
with full knowledge of analogous in- 
.stances, just what the condition ex- 
hibits and requires, and then applies 
the needful measures. The purpose 
fif psychotherapy, in short, is to re- 
duce a disorderly, inefficient mind to 
an orderly, well-balanced, efficient one 
by mental training. 

Psychotherapeutic Technique. — 
Often enough, all that is needed for 
conspicuous success in dealing with 
minor psychoses is the encouraging 
or explanatory word spoken in sea- 
son. It is both easy and eminently 
proper for clergymen to counsel hope, 
resignation, or faith ; for a drug-clerk 
to administer some well-tried, “sim- 
ple” remedy; for the foreman in a 
lumber camp to bind up an axe-cut. 
Within their limitations, any or all 
of these render good service, and at 
least four times out of five the meas- 
ure is sufficient when the problem is 
uncomplicated. 
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Such persons become menaces to 
the community, however, when they 
branch out and assume the role of 
universal “healers.'’ The extent to 
which overbold ignoramuses can im- 
peril life and reason reaches its zenith 
in certain modern health cults, the 
apostles of which, reckless of truth 
and denying experience, assume the 
non-existence (d disease as the cor- 
nerstone of their creed. 

Even the well-meaning clergyman 
may be harmful. The religionist sees 
no limit to power engendered or con- 
ceived, whether organic or mystic; 
hence may be dangerously optimistic. 
Scientists, f.c., psychologists and 
physicians trained in the disease of 
mind and nervous system, appreciate 
the limitations of physical and men- 
tal power and exhibit at least due 
caution. 

A large part of human suffering is 
well known to be due chiefly to 
disordered states of mind. Every 
thoughlful person can recall instances 
where a scries of misapprehensions, 
broodings, false interpretations, in- 
exact, oversolicitous self-observations, 
have created painful and damaging 
imipressions. 

This is due to the fact that too few 
are equipped with that measure of 
robust, well-balanced mentality, con- 
stituting judgment, which can usually 
be relied upon to steer one through 
the long series of trials and perils 
that come to all of us. Again, it 
often happens that, owing to physical 
weaknesses caused by temporary bod- 
ily ailments, or by original or induced 
peculiarities of mind, especially by 
erroneous education, emotionalism, 
etc., a psychic condition is produced 
analogous to progressive mental dis- 
ease. This should be treated precisely 


like a physical illness: by accurately 
determining its exact nature, causation, 
and type, then skillfully applying the 
right remedies or procedures. 

The first step in psychotherapy 
is to ascertain the facts. These must 
include first the physical states and 
next the mental. Upon the physical 
states much of success may depend. 
Memories being treacherous, it is de- 
sirable to place the individual in a 
position of ease, and en rapport with 
the examiner. The object being to 
learn all the essential facts he must 
become familiar with phenomena of 
mental life, both normal and abnor- 
mal. This anamnesis is best obtained 
by supplying the conditions needful 
to secure attention, co-operation, will- 
ingness to confide, however much 
of mental reservation may subcon- 
sciousl}^ exist. Among these condi- 
tions are monotony and limitation 
of voluntary movement. “Any ar- 
rangement of external circumstances 
tending to produce monotony and 
limitations of voluntary movements, 
brings about a subconscious state of 
suggestibility in which the patient’s 
mental life can be affected with 

ease Consciousness is then 

vaguer than in the full waking state, 
memory is more diffused, so that ex- 
periences apparently forgotten come 
in hits and scraps to the foreground 
of consciousness. Enu^tional excite- 
ment becomes calmed, voluntary ac- 
tion passive, and suggestions meet 
wdth little resistance." (Iloris Sidis.) 

How far disorders of the mind can 
exist independent of impairments of 
nutrition or structural changes in this 
organ, is not as yet fully determined. 

“While insanity has been defined 
as a departure from the normal 
standard of thinking and feeling^ no 



SUGGESTION-THERAPY; HYPNOTHERAPY (TAYLOR). 


417 


mental conception or psychical mani- 
festation can occur except through 
the medium of the brain” (Sajous). 

A large number of disorders of the 
processes of thought as well as of 
the body are known to yield to meas- 
ures directed to the mind. There is 
much evidence to the effect that by 
means of direct or indirect appeal, 
judicious explanation, direction, 
cowagement, a mind originally well 
endowed, trained and poised can, 
when disordered, be brought back to 
the norm. 

A mind fully aw'are of its own 
needs and unreservedly desiring relief 
may be rehabilitated by reason, con^ 
solation, persuasion and other suitable 
stimulation or sedation from without, 
and when adequate^ trained also 
from within. 

Commoner and more stubborn 
mental proljlems arise in those who 
possess too little of primary equi])- 
inent, are lost in a maze of doubt, 
depression, fear or terror producing 
misinterpretation of their status, 
I'here are also to be considered the 
environmental factors which make or 
mar mental efticiency, habits, beliefs, 
and conduct. 

Since earliest history more or less 
convincing evidence has been adduced 
that mental disorders yield to confi- 
dent domination, to influences zvhich 
seize afvd hold attention, excite wonder, 
axvc, revereme, hope or expectation. 
Of late years there has been a no- 
table recrudescence of mind cures of 
divers forms. 

The conditions which promise most 
results from psychotherapy are the 
functional nervous disorders. These 


graphically classified by F. W. Lang- 
don thus; The keynotes of hysteria 
(pithiati.sm of Babinski) arc retrac- 
tion of the field of consciousness 
vcholly, or in part, with suggestibil- 
ity a necessary causal and curative 
factor: the patit*nt cannot 7oill right. 
In neurasthenia there are varied mor- 
bid suggestive sensations and undue 
fatigability, with defective nutrition 
and metabolism as a basis : the patient 
cannot feel right. Psychasthenia is 
marked by morbid fears, anticipa- 
tions, and impulsions: the patient 
cannot think right. 

Ps 3 ^chotherapy is applicable in many 
morbid conditions connected with 
various organs as well as with the 
nervous system. Patients liable to 
benefit by psychotherapy arc those 
who complain of symptoms which 
are t»ut of proportion with the ob- 
jective lindings; especially is this the 
case with gastrointestinal disturb- 
ances. Further, the persons who are 
fatigued and easily become ex- 
hausted, who find that they forget 
their malaise and exhaustion in 
pleasant company. Further, persons 
who worry and dread, who are afraid 
they will not sleep and consequently 
do not. Slight actual or imagined or- 
ganic trouble maintains the neurop- 
athy. Thomas (Revue nied. de la 
Suisse Rom., Mar,, 1912). 

A fair proportion of individuals 
are best intluenced by a plain, com- 
mon-sense, sympathetic, heart-to- 
heart, man-to-man conference. A 
basis of frank camaraderie serves best 
if the operator be qualified to exert 
it and the subject will lend himself 
to the task. A man or a womati of 
adequate authority, experience, skill 
appeals strongly to one of similar 
sex as a rule. A man can often 


are disorders of which .no definite exercise more masterful qualities, a 
physical causes can be determined, woman usually more of sympathetic, 

The functional psychoncufoses are intuitive, penetrative force. Indeed, 

(MU 
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the special makeup, personality of 
the operator exerts more influence 
oftentimes than acquired qualifica- 
tions, other things being equal. 

However, the best results may be 
frequently attained by astuteness, per- 
sistence, keenness of apperception and 
kindly dominance. Every physician 
employs suggestion more or less in 
his daily work. Some are distinctly 
aware of doing so, and use gcx)d 
judgment. Others make the mistake 
of overdoing both affirmation and 
negation ; worse than all is any form 
of flippancy or ridicule or upbraiding. 

FccUiiRS wounded Viy real or fancied 
unjust treatment may, in some chil- 
dren, bring on actual neurasthenia. 
Psychanalysis by the Freud method 
and efforts to wean the little patient 
away from brooding over his injury 
are the main reliance. Suggestion 
can be successfully applied to chil- 
dren 2 years old and upward. The 
severe attitude or discipline of a 
tactless schooltcaclicr, and apparent 
or real neglect or unjust severity on 
the pan of a parent, arc examples 
of psychic trauma in such cases. 
The prophylactic treatment aims to 
change the disposition, making the 
child less sensitive and more self- 
reliant. In this respect the child is 
“hardened”; attcunpt is made to un- 
deceive his illusions, and through a 
firm but loving training accustom 
him to meet difficulties and rebuffs. 
The symptomatic treatment is based 
on the fact that the psychical trauma 
acts like a foreign body, the volun- 
tary or involuntary remembrance of 
which is continually calling forth the 
symptoms of the condition. This is 
best relieved by diverting the mind 
to other things. The bc.st method is 
the so-called “awake” or “alert” sug- 
gestion, by constantly holding up 
before the patient the ultimate, com- 
plete cure of his ailment. This is 
embodied xn various medicaments, 
believed by the child and the mother 
to have curative propertieB. fn addi- 


tion a change in environment, and 
gaining the child’s confidence by tact- 
ful kindness, with a free discussion of 
his condition and an answering of all 
questions asked will have a beneficial 
effect on his symptoms. Hamburger 
(Wiener klin. Woch., Feb. 20, 1913). 

As to artificial aids to suggestion, 
in diagnosis or in treatment, ‘prob- 
ably the most efficacious is induction 
of the hypnoidal state of Boris Sidis. 
'J'his opens the doors of closed cham- 
bers of the mind, and encourages sup- 
pressed emotions or anxieties, to 
come to the surface and be evaluated. 

The writer found it possible to free 
the wounded from suffering by hyp- 
notic suggestion that there was no 
pain or by throwing them into a 
hypnotic sleep. In a number of dis- 
tressing instances, the immediate re- 
lief procured was most welcome. In 
war conditions the men respond with 
exceptional case to hypnosis, only 
about 2 per cent, being quite refrac- 
tory. An artihrial deep sluml)er can 
be counted on in about 17 per cent, 
of cases. Even the initial degrees of 
hypnosis permit operations wdth 
much less anesthetic than would 
otherwise be required. The authur’s 
patients included Slavs, Teutons, ami 
Italians. He docs not advocate hyp- 
" nosis for major operations, but chiefly 
for the sensory pangs of psychic 
origin. A single hypnotic sitting may 
entirely cure such pains. Podiapolsky 
(Paris med., Aug. 25, 1917). 

HYPNOTHERAPY (“HYPNO- 
TISM”). 

fk)th sleep and hypnosis may be 
said to have evolved out of the 
primitive, undifferentiated, hypnoidal 
state, essentially a subwaking rest- 
state characteristic of early and lowly 
organized animal life. Having be- 
corhe useless, and possibly harmful, 
in higher animals, it was eliminated, 
and can only be induced under artifi- 
cial conditions in but a fraction of the 
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human race, though still the normal 
rest-state of the lower vcriebratcs and 
invertebrates. 

When the hypnoidal state is in- 
duced in man, he hovers between the 
conscious and subconscious, some- 
what as one hovers between w'akeful- 
ncss and sleep. The subject finally 
falls into a subconscious er)ndition 
in which outlived experiences are 
easily aroused. As Roris Sidis puts 
it, “experiences long sul)merge(l and 
forgotten rise to the full light of con- 
sciousness .... in bits, in chips, 
in fragments, which may gradually 
coalesce and form a connected series 
of interrelated systems of ex])eriences 
apparently long dead and 1 juried. 1'he 
resurrected experiences then stand 
out clear and distinct in the patient’s 
mind.” 

Susceplihility to liypnotization, 
though about equal as to the sexes, 
predominates in subjects who readily 
obey, hysterics, and children, for 
exanijile, and in those who most 
readily can concentrate expectant at- 
tention and conlidence. I'he insane, 
low^-grade idiots, and .some hysterics 
who are unable to exercise continuous 
attention are not hypnotizahle by 
ordinary means; nor is the militant 
skeptic. 

After a subject has been hypnotized 
he is more susceptible to hypnosis, 
and may even enter a state of pure 
subjectivity to the operator — render- 
ing hypnosis very dangerous when 
the operator happen.^ to he unscrupu- 
lous. The susceptibility may become 
such that a mere hint, or semnd, or 
flash of light, etc,, may suffice to 
bring on the condition. Inasmuch as 
the hypnotized subject is highly sus- 
ceptible to suggestibility, accepting 
unquestioningly the dictum of the 


operator, he or she becomes the mere 
tool or puppet of the latter. 

From the medicolegal standpoint 
hypno.sis cloes not deprive the sub- 
ject of will-power to the point of 
committing a crime which he would 
not commit under other circum- 
stances. The hypM(»tized individual 
is rcspon.sibic for criminal deeds 
which he may commit, and even 
slight attenuation of the responsibil- 
ity can be admitted only when the 
individual has been in the habit of 
being hypnotized frequently so that 
a special hypersensitivencjis may have 
developed. Ilabinski (Semaine ined., 
July 27. 1910). 

Technique. — The following method 
will meet the needs of the physician: 
'file patient slnmld he given a clear 
explanation C)f tlie nature of hypnosis, 
viz., that it is nothing more than a 
ct>ndition into which the patient vol- 
untarily places himself by allowing 
his mind to follow*^ the physician’s 
suggestion to the exclusion of every 
other thought; that he will never put 
him to sleep without his consent and 
desire. "J'hal, after he is asleep, tlie 
suggestions made will be such as to 
enable him to keep his mind off of 
himself or his ailments, and that 
there is nothing my sterious about the 
proces.s. This introductory instruc- 
tTon jjrotects the j>hysician should 
any medicolegal question arise again. si 
him, A third person, if possible 
brought in by the phy.sician, sluuild 
be present, ])articularly wdien the pa- 
tient is a w^oman. Scn.sual hallucina- 
tions being common in them, e.spe- 
cially wdiere hysteria exists, perfectly 
.sincere, though utterly unw’arranled, 
accusations may result. 

Several methods of inducing hypno- 
sis are available. The patient being 
comfortably seated, that of Braid may- 
be practised. This consists in re- 
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questing the patient to fix his eyes 
intently upon some bright object, a 
button, for example, some six inches 
from the eyes and in such a way as 
to cause the latter slight strain. It 
is this strain which, reflexly and 
through the intermediary of the 
neural lobe of the pituitary body 
according to Sajous, produces the 
hypnotic stale. What are termed 
“passes'’ — the operator standing in 
front of his subject and stroking 
downward repeatedly from the fore- 
head to the knees, close to, but not 
touching* the body, are then practised. 
Their soothing effect, tliough unex- 
plained so far, is undoubted. Simul- 
taneously, the patient is enjoined to 
go to sleep by some such sentence as 
“Sleej) is coming on ; your eye- 
lids are getting heavy ; you begin to 
feel drowsy ; the drow’siness is deep- 
ening; your arms are beginning to 
feel numb and heav'y ; my voice seems 
farther away ; your sleep is becoming 
deep, soothing and restful ; you arc 
now .sleeping deeply and cannot open 
your eyes.” Inability to open his 
eyes on being told to do so marks the 
time when the patient, resting quietly, 
is ready for therapeutic suggestions. 

Several other methods have been 
employed. Luys caused the patient 
to look fixedly at small mirrors fitted 
to the revolving arms of an aj)paratus 
operated by clockwork. Thus, at the 
Charite, he- could hypnotize simul- 
taneously many patients, llernheim 
fixed the patient’s gaze wdth his own 
and suggested sleep by means of 
sentences similar to those recorded 
above. Pressing gently on the eye- 
balls and suggesting sleep suffices 
in sensitive subjects. Charcot some- 
times employed flashes of vivid light, 
loud sounds, etc,, but any practice 


entailing surprise or shock should be 
avoided. 

Deep hypnosis, seldom practicable, 
is unnecessary in most instances. 
Charcot has divided hypnosis into 
three phases. In the letliargk phase, 
the highest form of hypnosis, the 
temperature, pulse, and resi)iration 
are not affected, though some degree 
of analgesia is present. The patient 
hears the operator’s voice and re- 
sponds readily. In the cataleptic 
phase, the limbs, as in catalepsy, re- 
tain the position, even though awk- 
ward, in wdikh they arc set by the 
operator, but if they arc set in mo- 
tion, in rotation for instance, the 
movement will continue indetinitcly. 
ifcrc the analgesia is complete. In 
the somnambulic phase the operator 
controls absolutely the subject, who 
hears and obeys only him, unless 
instructed by him to hear others. 
Commands are executed irrcsi)ective 
of their irrationality or moral way- 
wardness. 'I'his is so dangerous in 
its possibilities as to render the use 
of the soiniianibulic j)hase unwar- 
ranted under any circnnistance. 

. The patient is easily aroused when 
hypnosis is not pushed to the st^m- 
nambulic phase. A puff of air in the 
face, a command to awake while 
stroking the head, the suggestion that 
in one-half minute he will open his 
eyes and find himself awake and 
feeling quite well ; raising the eyelids 
and calling the patient by name are 
the best means to employ. If left to 
himself, the patient will awake after 
a time, varying from a few minutes 
to several hours. 

THERAPEUSIS. — Although hyp- 
notism has been tried and claimed .all- 
curative in many ills, it is only as an 
auxiliary that its use is warranted in 
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a few disorders. It should, in fact, 
be avoided wherever possible, and 
only considered as a means to render 
psychotherapy more effective and to 
afford psychic reparative rest. 

The hypnoidal vState has been 
utilized almost from the very origin 
of animal life for the repair and res- 
toration of worn-out organs and im- 
paired functions. We can still use 
this state to bring about a greater 
vigor of perstmal activity, a more 
efficient control of reactions to stim- 
ulations, a ]>etter adjustment of the 
organism to the conditions of its 
environment. Boris Sidis (Boston 
Med. and Surg. Jour., Sept. 9, 1909). 

Its use by laymen should not be 
countenanced ; what harm has been 
done being attributable to them, in 
most instances. 

h is in clearly determined hypo- 
chondria where psychotherapy has 
failed to impress the sufferer that 
hyj)notic snggc.stioii sometimes proves 
the only efficient resource. Insomnia, 
where the continuous use of sopor- 
ifics is coulraindicated, also tinds a 
potent lielp in it, particularly if some 
inert jmwder is taken in a glass of 
water before it is induced. It has 
been recommended in hysteria, but 
hysteroepile])sy has followed its use 
in this disease (V'an ICeden). yXpliasia 
(Charcot ) and hysterical c<mvulsions 
have also been known to follow it. 

Numbers of hysterical imlividuals 
have l»ceii cured after they have been 
hypnotized, but psychotherapy wak- 
ing would have been equally effectual 
in all. unless the hysterical patients 
had clamored for hypnosis. Babinski 
(Seniaine med., July 27, 1910). 

Neurasthenia is also benefited, but 
only where psychogenic phenomena 
tend to peq>etuate the disorder after 
the nervous lesions have been ade- 
quately treated by classic measures. 


Where unwarranted dread of death 
and other phobias and obsessions fail 
to yield to psychotherapy, hypnosis 
has often proved effective; also in 
psychogenic impotence and enuresis. 

At one time much value was at- 


tributed to hypnosis as an anesthetic, 

but experience has shown that it is 

unreliable. ^ 

J. Madi.son Iaylor, 

Philadelphia. 


SULPHONAL. — Sulphonal (sul- 
f onal , dietbylsiilphonedimcthylme- 
thane), officially termed Snlphonmc- 
tlianum, is ol)tained from anhydrous 
acetone by anhydrous etbylmercap- 
tan with a stream of dry hydro- 
chloric acid gas. It is represented 
chemically by the formula (CH.'Oo- 
C(S 02 C 2 lIr>) 2 - It occurs in thick, 
tasteless, odorless, colorless prisms, 
solulde in 360 parts of cold and in 
15 parts of boiling w-^ater, in 47 parts 
of cold alcohol, and in 2 parts of 
boiling alcohol, in 45 parts of ether, 
and in 16 parts of chloroform. Sul- 
phonal is not affected by any of the 
ordinary acids (even w’hcn concen- 
trated), by alkalies, or by oxidizing 
agents, cither in the cold or when 
warm, and is a very stable com- 
pound. It was introduced by E. I>au- 
niann in 18H6, and clinically reported 
iijxin as a hypnotic by A. Kast in 
1888. 'fhe (lose (:>f sulphonal is 10 to 
45 grains (0.6 to 3 (im.), 15 grains 
(1 Gm.) being that officially men- 
tioned as the average dose. Kast ad- 
vised that 15 grains (1 Gni.) be con- 
.sidcred the maximum dose in women, 
and 30 to 45 grains (2 to 3 Gm.) in 
men, 

MODES OF ADMINISTRA. 
TION.— On account of its insolubil- 
ity and slow rate of absorption when 
given in capsules or suspended in 
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mucilage or simple elixir, sulphonal 
is preferably administered in hot 
fluids, such as hot water, milk, tea, 
broth, or bouillon. Its action is like- 
wise to some extent accelerated by 
its ingestion in some alcoholic fluid, 
such as whisky or brandy, alcohol, 
e.specially if warmed, dissolving the 
drug with relative ease. Stewart 
found the action nf sulphonal greatly 
hastened wlieii it was eimipletely dis- 
solved in btuling water and drunk as 
soon as the water cooled to a bear- 
able temperature, a tcas[>oonful of 
creme de nientlie or other litpieur 
being added for flavoring purposes. 
Sulphonal should preferably not be 
given in solid form. 

PHYSIOLOGICAL ACTION.— 
Sulphonmelhane and its congener, 
sulphonethylmetliane (irional), both 
induce in therapeutic doses quietude 
and sleep, without any disturbance of 
the heart or medullary centers. I'hcir 
action is practically limited to hypno- 
sis, no effect on pain, where such 
exists, being produced. They have 
also been used, however, to check 
nausea, as in .seasickness, and in ab- 
normal psychic excitation among tlic 
insane have proven of value as active 
brain sedatives. The effect of .sul- 
phonal on the spinal cord in doses 
larger than the usual therapeutic 
amounts is well illustrated in dogs, to 
which the drug is administered, pro- 
nounced staggering of gait and relax- 
ation of the muscles soon resulting. 

Absorption of sulphonal is very 
slow, as long as 2 or 3, and occasion- 
ally as much as 5 hours or more, 
not infrequently being required for 
the induction of sleep. The sleep 
induced by 20-grain (1.3 Gm.) doses, 
once established, lends to persist ail 
night. Excretion is correspondingly 


slow, and the patient often remains 
drowsy on the following day. Often 
the single dose of the drug will in- 
duce sleep cjn the second night, and 
in a few instances even on the third. 
Sulphonal and trional — which act.s 
m(.^re rapidly — are eliminated as eth}^ 
sulphonates. 

The continued administration of sul- 
phonal for more than three successive 
days at times imparts the impression 
of a cumulative action, increasing 
Somnolence and lassitude resulting 
from the slow elimination of the drug 
and its continuous actiem on the cen- 
tral nervous system. 

CONTRAINDICATIONS. — Sul- 
phonal should not be given, or be 
used with caution, iu cases exhibit- 
ing great prostration, in cases suf- 
fering from gastrointestinal disturb- 
ance (especially in constij)ation), in 
old age, and in cases of severe cardiac 
disease or in nephritis. 

UNTOWARD EFFECTS AND 
POISONING. — Unpleasant after-ef- 
fects have at times followed the use 
of sulphonal in ordinary therapeutic 
doses. There is lujl infrequently 
more or less cerebral heaviness and 
<listrcss the next day. ( iiddiness may 
follow even l.s-grain (1 Gm.) doses, 
and after 20 grains (1.3 (hn.) or 
more, headache and inco-ordination 
of gait are sometimes observed. 
Among other less frc<|iiently ob- 
served symptoms have been tinnitus, 
muscular weakness, nausea and vom- 
iting, serous diarrhea, mental excite- 
ment, weak pulse, cyanosis, and an 
eruption, usually minutely papulous 
in character, occasionally bullous, 
and,^ according to Erbsloh, often 
showing a disposition to follow the 
nerve-trunks. These untoward ef- 
fects, as a rule, pass off rapidly, with 
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the occasional exception of the dis- 
turbance of co-ordination. 

Acute sulphonal poisoning has been 
met with many times, but only rarely 
with fatal results. Neisser, Hirsch, 
and Richmond have reported cases in 
which recovery followed ingestion of 
3% ounces (100 Gm.), drams (25 
Gni.), and 2 drams (8 Gm), respec- 
tively. Another writer reported the 
case of a man who took 3 tablcspoon- 
fuls of sulphonal, with recovery after 
live days. Gillett recorded a case of 
p(nsoning hy 1 dram (4 Gm. ) of sul- 
phonal taken in 3 equal doses by a 
neurotic girl of 17 years, wdth recov- 
ery. JJill reported tiie case of a child 
of 18 months who received 34 grains 
in a few hours, with recovery. On 
llic. otiicr hand, JMarvin has rept)rted 
a death after ingestion of 4 drams 
(16 (im. ) of sulphonal in 5 doses — 2 
taken one afternoon and 3 the next 
morning. I lopjjc-Scyler and Ritter 
ret>orto(l a death from 1% (uinces (50 
tim.) of the drug, J\'ttit recorded a 
death in 40 hours from 30 grains (2 
tim.) in an hysterical, melancholic 
wt>man of 28 years; she had, how- 
ever, received chloral hydrate, canna- 
bis indica, potassium bromide, and 
j)araldehydc on the preceding day. 
In cases of postinfluenzal de))ility 
(irant observed prostration and cir- 
culatory dej)ression from single 20- 
grain (1.3 (im.) doses. Otto referred 
to cases in which walking was ren- 
dered difficult or impossible under 
the use of 75 grains (5 Gm.) of the 
drug. Sleep lasting 75 hours has 
been produced by 1 dram (4 Gm.). 

The symptoms of acute sulphonal 
poisoning include dizziness, inco-or- 
dination, heavy sleep or actual un- 
consciousness, slight reddening of 
the face, gastric pain and anorexia. 


m 

vomiting, dimmutton or loss of re- 
flexes, constipation, rapid respiration, 
frequent and weak pulse, cyanosis, 
and analgesia of the lower extremi- 
ties. l\sychic excitement, hallucina- 
tions, muscular twitchings, swelling 
of the extremities, and an itching, 
])apular exanthem have also at times 
been noted. In Hirsch’s case ne- 
phritic manifestations were noted on 
the fourth day, lasting for three days. 
I'cver has occasionally preceded 
death, which results from cardiac 
failure. 

A woman, aged 27, suffering from 
melancholia, took 365 grains (24.4 
Gm.) of sulphonal in tablets. When 
fir.st seen she w^as comatose. The 
pulse was 80 and feeble, the respira- 
tions 15, and the temperature 98® F. 
(36.7“ C. ). The corneal reHcx, knee- 
jerks, and radial reflex were absent. 
The pupils w^tc slightly contracted 
and reacted sluggishly. The stomach 
was washed out. The urine was 
drawn and found clear and abundant. 
By evening the corneal reflex had re- 
turned. She could be aroused to 
take hot coffee. Next morning cya- 
nosis set in. The pulse was acceler- 
ated and the temperature rose to 
103.5® F. (39.7® C). There were no 
physical signs of pneumonia. On 
the third day she was improved. A 
sweet, chlortdorm-likc ixlor was no- 
ticed on the breath soon after she 
had taken the dose, and with the 
brst urine evacuated the same odor 
was obtained. On the fourth and 
fifth days cfrcbralioii was markedly 
interfered with and the .speech stac- 
cato. After eight days she w'as men- 
tally nu)re active, and convalescence 
set in. A. E. Hind (Lancet, Jan. 23, 
19(H). 

Treatment of Acute Sulphonal Pois* 
oning. — This consists of immediate 
evacuation of the stomach and purg- 
ing. The kidneys should be encour- 
aged to act freely by ingestion of 
water and saline enteroclysis. Stim- 
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ulants such as strychnine, atropine, 
aromatic spirit of ammonia, digitalis, 
etc., may prove of distinct value. Ex- 
ternal heat and artificial respiration 

are also measures to be thought of 
in serious cases. 

Chronic sulphonal poisoning ha.s, 
in the past, proven more common 
and dangerous than the acute form. 
From 1888 to VM) about 30 fatal 
cases and 50 iion-fatal severe cases 
were reported — mostly in lunatic 
asylums. The amount necessary to 
cause poisoning varies greatly, l^f- 
tecn hundred grains in 6 years, 224 
Gni. ounces) in 205 days, 128 

Gm. (4J4 ounces) in 91 days, and 
similar amounts have frequently been 
taken without ill efTccl. On the 
other hand, death has occurred after 
16 Gni, (4 drams) in 1 mcmth, and 
^K) Gm. (3 ounces) in 3 months, and 
severe poisoning after 180 Gm. (6 
ounces) in 270 days, 132 Cirn. (4i/;j 
ounces) in 120 days, etc. Women are 
more commonly poisoned than men, 
and poor diet, age, and debility (jine- 
mia), all increase the tendency. Con- 
stipation especially favors poisoning 
(Dietrich). Nearly all the fatal cases 
have occurred in j)eople who were 
habitually constipated (Gulland). 

The first symptoms of chronic .sul- 
phonal poisoning to aj)pear are usu- 
ally gastrointestinal — anorexia, thirst, 
nausea, vomiting, and especially con- 
stipation, which may be followed by 
diarrhea. There may be cpiga.stric 
pain, an acetone odor of the breath, 
cardiac weakness, and a skin erup- 
tion. Lassitude is marked, but 
drowsiness is usually not a very 
prominent symptom until the final 
stage is reached. After the gastro- 
intestinal symptoms appear, as a 
rule, nervous manifestations, such as 


ataxia and, less often, paralysis of 
the extremities or facial muscles, or 
even localized or general convulsions. 
Mental apathy and depression, with 
cutaneous anesthesia, often accom- 
pany the motor .symptoms, in the 
fatal cases passing itito coma before 
death. Either early or late, charac- 
teristic changes appear in the urine, 
which becomes scanty and dark-red 
in color (“port- wine coloration”), 
(»wing to the presence in it of the 
abnormal blood-pigment hematopor- 
phyriii. Certain identification t)f the 
latter is best carried nut with the 
.‘Spectroscope, which reveals definite 
absorption bands signifying the pres- 
ence of the pigment. The urine may 
or may not contain alhuinin, casts, 
degenerated blood-corj)uscles, and 
much un)]>ilin (Talley). According 
to Gulland it is always intensely acid, 
and contains unchanged sulphonal. 
Death may be j)receded b}' delirium 
or stupor and gradually developing 
motor and sensory paralysis, and 
takes place usually from respiratory, 
sometimes from cardiac, arrest. 

Cnmistakablc multii)le neuritis has 
been rcjxjrtcd as caused by the con- 
tinued use of sul])onal (Erbsloh). 

A pale patient, 32 years of age, of 
fair physique, had been suffering 
from chronic mania for two years. 
When she became acutely maniacal, 
as upon previous occasions, sulphonal 
was adniinistercfl in 30-grain (2 Gm.) 
closes daily for one week. Twenty- 
eight hours after the last close she 
refused her breakfast, and vomited 
shortly afterward. The .skin was 
cold and clammy, pupils normal, 
pulse 86, of low tension and some- 
what- irregular. Temperature sub- 
normal. The gait wa.s unsteady, ar- 
' ticulation was slow, and the mental 
condition clearer than it had been 
for months. The urine was of a deep 
port-wine color. Flaccid paralysis in 
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the legs spread rapidly upward until 
the patient was barely able to turn 
her head. A varying amount of an- 
esthesia was present. The muscles 
were tender, and shooting pains com- 
plained of in the legs. Bullae ap- 
peared over the body; the superficial 
and deep reflexes were lost. The 
bladder and rectum were emptied in- 
voluntarily. The act of swallowing 
became gradually more and more im- 
paired, the respiratitms were imper- 
ceptible, and speech a mere lisp. 
The patient’s mind remained clear 
until her death on the fifth day. II. 
de M. Alexander (Jour. Mental Sci., 
Oct, 1902). 

Over 47 cases of hematoporphyrin- 
uria from suiphonal ar^ upon record, 
also 7 cases due to trional and 2 to 
veronal, .^'atalitit^s from suiphonal 
have occurred without liematfipor- 
phyriiiuria. The author’s case oc- 
curred in a woman c»f 30, apparently 
suffering frtun the maniacal phase of 
niariic(lepie>si\ e insanity. She had 
refused all me<licatiou os. Siil- 
phoiial was then mixed with the 
food. She ingested some 4 Gm. ((H) 
grains) daily for tW4» day.s, then half 
that daily dose for several days 
more. At most not over 10 Gm. (2*.^ 
drains) of the drug found their way 
into the body. The woman now be- 
came very constipated. For the first 
three days following the last dtise of 
.suiphonal no urine was voided. On 
the ftnirth day urine of the charac- 
teristic port-wine color was passed. 
After this duboisine (0.005 Gm. — 142 
grain) was given. On the fifth day 
she collapsed, complained of abdom- 
inal pressure, and died a few hours 
later. At autopsy the kidneys were 
found normal. The real causes of 
death were doubtless the constant 
agitation of nearly two weeks’ dura- 
tion and the defective alimentation 
and fatty state of the myocardium. 
Pfortner (Deut. med. Woch., July 
30, 1914). 

Treatment of Chronic Suiphonal 
Poisoning.— The first care should be 
to empty the bowel thoroughly. Even 


croton oil may be used, to secure im- 
mediate results. To promote elimi- 
nation through the kidneys, saline 
solution may be given by enterocly- 
sis, by hypodermodysis, or even by 
intravenous infusion. Large enemata 
of warm w'ater, as well as free use 
of water by the mouth, have been 
advocated. Alkalies, such as sodium 
bicarbonate and sodium acetate or 
citrate, or magnesium carbonate, 
should l>e given in sufficient amounts 
to render the urine alkaline ; this 
measure controls the hematoporphy- 
riiiuria ((iulland). If a hypnotic is 
necessary, morphine and scopolamine, 
or small doses of chloral hydrate, 
may he given (Wood). Stimulants 
should he given as soon as cardiac 
depression a])pears. Jn all but slight 
cases the i>rognosis is relatively bad. 
(hinther collected 47 cases, with a 
mortality of 53 per cent. Convales- 
cence is slow. 

A point in the prognosis of chronic 
suiphonal poi&tming is the observa- 
tion that all the cases that have re- 
covered have had some or all of the 
gas>truinlcstiiKil, nephritic, respira- 
tt)ry, and circulatory symptoms, but 
no nervous symptoms beyond stupor 
and ataxia. The development of pa- 
resi.s appears always to run on to 
complete paralysis and death. The 
predominance of coiislipatiun among 
the toxic cases should put one on 
the alert to keep the bowels active 
during the exhibition of the drug. 
Yet free purgation is not able to 
eliminate the poison when once ab- 
sorbed and the mischief begun. 
Smith's case had diarrhea the greater 
part of the twelve days between the 
first signs of poisoning and death. 
J. E. Talley (Amer. Jour. Med. Sci., 
Oct.. 1908). 

THERAPEUTICS.— Suiphonal is 
a fairly reliable hypnotic, having lit- 
tle or no analgesic effects, and rank- 
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ing below chloral hydrate in power 
and certainty of action. It is advan- 
tageous in being odorless and taste- 
les.s, and can be administered to ob- 
stinate patients in food without their 
knowledge. 

In functional nervous insomnia it 

is valuable as a hypnotic except when 
the presence of advanced organic dis- 
ease of the heart is tlie cause of the 
wakefulness, in which case it is dan- 
gerous. The slowness of its action 
necessitates its administration about 
2 hours Ijofore bedtime if an imme- 
diate hypnotic action iijion retiring is 
desired. Jn such instances the more 
rapidly acting trional, <n- veronal, arc 
more C')nvenient drugs. In the class 
of patients, however, who have no 
difticulty in going t<» sleep on retir- 
ing, but later He awake for several 
hours or until morning, sulphonal', 
ingested at bedtime, may be more 
efficient than tricnial, its eflfects, later 
in appearing, being more likely to 
continue throughout the night. On 
the other hand, lliere is less heaviness 
the next day after sulphonal than 
after trional. The action t)f sub 
phonal often lasts two nights after 
u.sc. Mairet recommends tlie giving 
of one relatively large dose the first 
night, followed by diminishing doses 
on succeeding nights. 

In the insomnia of insanity, sul- 
phonal generally acts well, producing 
sleep by night and quietness during 
the day, its slow, persistent effect at 
times giving results superior to those 
obtained with the more rapidly acting 
drugs. Webber recommends the use 
of 5-grain (0.3 Gm.) doses 3 times a 
day, and if necessary, during the 
night, to quiet re.stlessness in neuras- 
thenia, hysteria, and mania. To 
combat intense excitement in the in- 


sane, doses of 45 to 60 grains arc 
sometimes required. In somewhat 
less excited maniacs and agitated 
melancholics 40-grain (2,5 Gm.) 
doses, given in hot milk at bedtime, 
act well (Sutcliffe). 

.Some cases of persistent hiccough 
have been relieved by sulphonal, 
which has alst> pro\'isn efTectual in 
nocturnal seminal emissions. An- 
drews found it more sedative than 
oj)iatcs in a case of painful muscular 
spasm after fracture of the thigh. 
Shaw-MacKenzie has recommended 
its use in a dose of 10 to 15 grains 
(0.6 u> 1 (iiii.) lo relieve seasickness 
and carsickness, and Rosenberg cut 
short a paroxysm of bronchial asth- 
ma with it. I.epine has used it in 
chorea. 

In the night-sweats of pulmonary 
tuberculosis, e.xccpi in the very ad- 
vanced stages, suli)honal in 15- to 30- 
gram (1 lo 2 Cim.) (lose.s has been 
found efficient, cmigii ]>eing simul- 
taneously diminished. 

In diabetes mellitus sulphonal 
causes, like many t»ther sedatives, a 
diminutkm of glycosuria, which is, 
liowever, only temi)orary. To j)rc- 
vent chronic sulphonal poisoning, sul- 
phonal should preferably not be given 
continuously, or, if it is, frequent in- 
lermissk)ns of from 4 days to a week 
imposed. Care should be constantly 
taken t(» secure pro])er action of the 
bowels and kidneys. If such .symp- 
toms as nausea, vomiting, gastric 
pain, etc., the drug should be 
promptly withdrawn. 

I-. T, DE M. Sajous, 
Philadelphia. 

SULPHUR* — Sulphur IS a non-metal- 
lic, solid element found native in the 
western United States, Mexico, Iceland, 
and in the West Indies, hut more abim- 
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dantly Sicily and Italy, whence the 
commercial supply chiefly comes. Jt is 
an important constituent of certain native 
mineral springs which furnish sulphurated 
waters. When fused and cast into rolls 
or cylinders it is popularly known as 
brimstone. As it occurs in nature, it 
forms yellow, transparent, rhombic crys- 
tals. Sulphur emits a peculiar odor when 
rubbed, and has a very faint taste. It is 
insoluble in water, but soluble in benzin, 
benzene (benzol), tun)entine, ether, 
chloroform, carlujii disulphide, the iiKcd 
and volatile oils, atnl in biuling alkaline 
s()lutions. 

PREPARATIONS AND DOSES.-^ 

Sulphur lotuiii, r, S. r. (washed sulphur), 
prepared from flowers rd sulphur by wash- 
ing with anmnuiia, which frees it from 
acid. It occurs a fine, yellow' powder, 
tKlorle^s, tastele.ss, and insoluble in water. 
Dose, I.'* grains to 1) j drams (1 to 6 Gm. ); 
average 1 dram (4 Gin.), 

Sulphur priccipitatum, I'. S. P. (precipi- 
tated sulpl)ur. milk of sult)hur, lac sul- 
phuri.v), t)re])ared by iireciiiitation from a 
solution of alkaline snlpliide. It occurs 
as a palc-yellt»w povv<ler, otlorless, taste- 
Ic.ss, and insoluble. It is soft, and not 
gritty like washed sulphur, and is there- 
fore ])ref erred in the preparation of lotions 
arnl fdntmeiits. no.^c, I dram (4 Cim.). 

Sulphur suhlimatum, V, S. P. (sublimed 
sulphur, flowers <.if suljdiur, brimstone), 
occurring as a fine, yellow' ptiw'der, or .sul- 
pluirouH odor and faintly acid taste, in- 
soluble in water. It has been preferred 
for lax.'itive purposes, as it contains free 
suli>hurous aciil and is gritty, but it may 
contain arsenic. Pose, 1 dram (4 Cim.). 

Puh*is ylycyrrhizir compoxitus, lb S. P. 
(compound licorice pnw'dcr; pectoral 
powder), containing S j)er cent, of w'ashed 
sulphur, 18 per cent, of senna, and ap- 
propriate amounts of licorice, oil u{ fen- 
nel, and sugar. Dose, to 2 drams (2 
to 8 Gm.); average, 1 dram (4 (on.). 

IJnguentum sulphuris, lb S. P. (sulphjur 
ointment), containing 15 per cent, of 
washed .sulphur in benzoinated lard. Used 
externally. 

Calcii sulphidum crudum, U. S. P. (sul- 
phurated lime; ‘‘calcium sulphide”). Dose. 
1 grain (0.06 Gm.). (See Calcium). 
Potassa sulphurata, U. S. P. (sulphurated 
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potash; ''potassium sulphide”; liver 
.sulphur; crude potassium sulphide), a 
mixture of potassium salts of which the 
chief are sulphides, prepared by fusing 
dried potassium carbonate with sublimed 
.sulphur. It occurs in hard, brownish 
masses of liver-brown color wdth a strong 
odor of hydrogen .sulphide and a hitter, 
alkaline taste. It deteriorates gradually 
oil exposure to air. It is soluble in 2 
parts of water. Alcoliol dissolves only 
the potassium sulphide, leaving the sul- 
phate and thiosulphate iindissolvcd. Tl is 
inconipatihle w'ith acids, inrluding carbon 
dioxide, and with alcohol. The sulphides 
in it correspond to 12.8 iier cent, of sul- 
phur. Used externally. 

Recognized in the Xation.'il Formulary:-— 
Sulphuris iodidum. X. lb (sulphur iodide), 
consisting of 1 part of sulphur to 4 
parts of iodine, fused in brittle, grayish- 
black masses of crystalline structure, in- 
soluble in vvalcr, soluble in car]>ondisul- 
phide and in (/) parts of glycerin, l^sed 
externally in a 10 per cent, ointment. 

Ungttcnlntn sulphuris compositum, N. F. 
(compound sulpbur oinimeiU; Wilkin- 
son’s ointment; Hebra’s itch ointment), 
consisting of precipitated calcium carbon- 
ate, 2 parts: sublimed sulplutr and oil of 
cade, of each 3 parts, and soft soap and 
lanl, of eacli 6 parts. Used externally. 

lAquor culds sulphuratiP, N. F. (solution 
of sulphurated lime; Vleminckx’s solution 
or lotion), a mixture of lime, 16.5 parts, 
and sublimed sulphur, 2.5 parts, dissolved 
in bailing water, to make 100 ]>arts. 

Sometimes used, but not oflficially rec- 
ognized, is the following: — 

Colloid sulphur, made by passing a 
current of well-washed hydrogen sulphide 
through .sulphurous acid until the latter is 
entirely decomposed and a suspended 
precipitate of colloid sulphur is formed. 
The resulting mixture is then dialyzed to 
reriKJVc the polythionic acid by-products 
preventing solution of the coIUiid sulphur. 
The preparation is then standardized to 
contain 6 grains (0.04 Gm.) of sulphur to 
the ounce. Dose, J/i ounce (15 c.c.) twice 
daily with meals. 

PHYSIOLOGICAL ACTIO N.— Lo- 
cally, sulphur, if in prolonged contact 
with the skin, and especially if rubbed 
into it cither in an ointment or a suspeti- 
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sion, produces stimulation and later irri- 
tation, which may eventuate in actual 
indammation or dermatitis. This is due 
to its conversion by the skin secretions 
into sulphides. Exfoliation of the epi- 
dermis is augmented by the local stimu- 
lating effect of sulphur — a property fre- 
quently utilized in therapeutics. Sulphur is 
also a parasiticide and is mildly antiseptic. 

Taken internally, sulphur may slightly 
irritate the .stomach if the latter be empty 
at the time. It is insoluble in the acid 
medium of the stomach. Entering the in- 
testine, it is in part dissolved by the al- 
kaline intestinal juices and absorbed, but 
most of it is gradually changed by the 
proteins of the alimentary tract into sul- 
phates, which arc then reduced to sul- 
phides, including hydnigen sulphide. 
Some of the latter is absorbed into 
the circulation and is excreted by the 
lungs, skin, kidneys, and mammary glands. 
The breath may thus acquire to some 
extent the characteristic odor of hydrogen 
sulphide, and silver articles worn by the 
patient be quickly tarnished. An increase 
in the sulphates of the urine is noted. 

Sulphur, ingested even in small amounts, 
is held to exert a deftnitc antiseptic action 
in all parts of the intestine, owing to the 
formation of hydrogen sulphide, lleffler 
found that when sulphur is brought into 
intimate contact with fresh intestinal 
mucous membrane, hydrogen sulphide is 
soon formed; boiling does not destroy 
this action, which therefore occurs inde- 
pendently of bacterial action. Adminis- 
tered in larger amounts, sulphur increases 
peristalsis without causing pain, and pro- 
duces .soft stool.s, acting as a mild 
laxative. It is believed also to increase 
intestinal secretion by its slight irritant 
action. Sulphur is, however, without ac- 
tion on the digestive enzymes. A favor- 
able action upon the mucous membranes, 
in particular those of the respiratory tract, 
has been attributed to sulphur. 

According to Brisson (1909) sulphur 
preparations are rendered more active by 
the presence of the agencies which ac- 
celerate the liberation of sulphuric acid 
(sulphates) from it, such as sodium chlo- 
ride, increased temperature, electricity, 
and in particular blood (horse) serum. 
Fineness of mechanical subdivision is also 


a favoring factor, precipitated snlphisr 
being more active than sublimed sulphur, 
and colloidal sulphur than the first named. 

UNTOWARD EFFECTS AND 
POISONING.— Toxic effects consist of 
nausea, diarrhea, muscular cramps in the 
limbs, fever, and painful urination. In 
one case recorded there was extreme 
prostation, together with a sulphurous 
breath, cold perspiration, abdominal pains, 
and vomitiiTg and purging. Long-con- 
tinued administration of sulphur causes 
depression (R. B. Wild’l. 

Carbon bisulphide, liberated in the vul- 
canization of rubber, produces such symp- 
toms as headache, dizziness, anorexia, 
insomnia, fr)rmication, nervous depression, 
dyspnea, deafness, and febrile attacks, 
apparently due to a direct action on 
nervous tissues. 

Sulphur dioxide, set free in large 
amounts from factories, and used in 
bleaching fabrics, causes bronchial irrita- 
tion and anemia. 

Hydrogen sulphide, liherated in chemi- 
cal laboratories, is capable of producing 
chronic poisoning charactcrizccl by depres- 
sion and weakness, slow pulse, anorexia, 
furred tongue, and anemia. 

Illuminating gas cr*ntains sulphur com- 
pounds, which, according to IlaUlane, are 
responsible for the unpleasantness of air 
vitiated by its combiirtion. 

Treatment. — This consists in the re- 
moval of the cause and, where gastroin- 
testinal sympt<jms are acute, the use of 
purgatives followed by bismuth. Remedies 
to counteract nervous or circulatory de- 
pres.sion and anemia may be indicated. 
Opium to allay pain and control peris- 
talsis may sometimes he required. 

THERAPEUTIC S. — Gastrointestinal 
and Constitutional Disorders. — Sulphur 
has been used as laxative chiefly in cases 
of hemorrhoids, fissure at the anus, and 
partial intestinal obstruction, owing to 
the soft, pulpy stools it induces without, 
on the other hand, producing large, 
watery evacuations. It may either be 
given by mouth or, most pleasantly, as 
a 5uppo$itor>, to be inserted at night. If 
used liy mouth, washed sulphur may be 
given, e,g,, In a 45-^gram (3 Gm.) powder 
at bedtime, mixed, if desired, with syrup 
or molasses; or 7}^ grains (0.5 Gm.) each 
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of aiilpfaut and magnesium oxide may be 
given in a wafer 3 times a day after meals. 
Sulphur lozenges each containing 5 grains 
(0.3 Gm.) of the drug are official in the 
British Pharmacopeia. 

Sulphur has been recommended in 5- to 
20- grain (0.3 to 1.3 Cm.') does as a stimu- 
lant to the hepatic functions, where these 
are disordered or suspended. Perhaps 
greater justification attends, however, its 
use in small doses as an intestinal anti- 
septic, c,g., in the diarrhea of scrofulous 
children, with offensive, watery stools, 
in intestinal indigestion and fermentation, 
in amebic dysentery, etc. Maillard has 
called attention to the role of sulphur in 
neutr.ilizing the phenol derivatives arising 
in the intestine from putrefactive decom- 
positi<m of residual proteins. This influ- 
ence and the antiseptic action of sulphur 
doubtless account in part for the benefit 
at times witnessed in affections of the 
rheumatic tj^pe, including chronic rheu- 
matism, localized myalgias and neuralgias, 
rheumatoid arthritis, ami gout. The <lose 
giveTi may be .small and repeated 3 times 
a day, or a larger amount may be admin- 
istered once daily to secure both the 
laxative and “alterative” action. 

External use of sulphur, in the form of 
baths in mineral waters containing it, has 
been credited with distinct remedial prop- 
erties in chronic rheumatoid conditions as 
well as in syphilis and various skin affec- 
tions. According to Brown (1911) sul- 
phur-water causes a manifest increase in 
general oxidation and tissue metabolism, 
the total nitrogenous output, in his ex- 
periments, having been augmented by 8 
per cent.; the output of phosphates, 10 
per cent.; that of endogenous (body 
tissue) creatinin, 13 per cent, and that of 
endogenous uric acid, 18 per cent He 
believes the drug causes an “enormous” 
stimulation of the xanthin oxidase of the 
liver. Ullmann has emphasized the value 
of .sulphur baths in chronic affections of 
the fascia*, joints, and muscles, and F. 
W. Smith employed electrolytic tran.smis- 
sion of sulphur from Harrowgate waters 
by means of the constant current through 
the skin of patients with rheumatiam, 
gout» peripheral neuritie, and eczema, with 
results superior to those obtained without 
the electrolytic transmission. 


In lumbago and sciatica it has been ad- 
vised to apply to the affected part the 
flowers of sulphur, retained by a bandage. 

Intravenous and intramuscular in- 
jections of colloidal sulphur admin- 
istered in subacute rheumatism with 
prompt and complete results, even 
deformity showing retrogression, 
A. Cawadias (Bull, dc TAcad. de med., 
Sept. 25, 1917). 

The writer injects 5 c.c. (80 minims) 
of a 1 per cent, solution of sulphur in 
oil of sesame in psoriasis, with ex- 
cellent results. In syphilis, an injec- 
tion every five to eight days greatly 
facilitates active mercurial treatment, 
lij a case of gonococcic arthritis of 
the knee, 3 injections of 1 to 2 c.c. 
(16 to 32 minims) were followed by 
rapid disappearance of pain and func- 
tional recovery. Snlphur injections 
are of value in facilitating mobiliza- 
tion of stiffened joints. L. Bory 
( Bull, et mem. de la .^oc. raed. des 
hop. de Paris, Mar. 7, BMS). 

Use of calx sulpburata in lead poisoning 
has been suggested. 

Respiratory Disorders. — C a s e s of 
chronic bronchitis are at times benefited 
by sulphur. G. See recommended the fol- 
lowing combination in these cases: — 

B Sulphuris l^rarcipitati. gr. l (3 Gm.). 
Extracii belladonna: 

foliorutn gr. j (0.06 Gm.). 

Pulvcris ipecacuanha: 

et flpii gr. v (0.3 Gm.). 

Sacchari gr. xx (1.2 Gm.). 

Pone in capsulas no. x. 

Sig. : Two to ten capsules a day as 
required. 

Heubner (1908) refers to a favorable 
effect of sulphur spring-water taken in- 
ternally in adults with chronic catarrhal 
conditions of the pharynx and throat, and 
especially recommends sulphur-water in 
the form of drink, gargle, or inhalation 
for the chronic pharyngeal catarrh of 
children^ associated with persistent an- 
orexia and tendency to vomit after meals, 
malodorous breath, constipation, anemia, 
and coating of the throat and back part of 
the tongue with tenacious, foul mucus. 
One wineglassful (5 ounces — 150 Gm.) of 
sulphur-water is ordered taken cold, be- 
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fore rising in the morning, another half an 
hour later (before breakfast), and in some 
cases a third on retiring; the course of 
the treatment is continued for 4 to 6 
weeks, and is effectual whether trouble 
has been caused by adenoids, enlarged 
tonsils, or other conditituis. 

Robin and Maillard advise the use of 
colloid sulphur in severe acute or chronic 
inflammations of the respiratory mucous 
membrane on the ground that where 
much mucus (the mucin of which con- 
tains 1.4 per cent, of sulphur) is being 
thrown off as a measure of defense 
against bacteria there is a great strain 
r)n the secretory structures and a general 
conditiem of sulphur starvation. They 
h<ild that, whereas the <»ldor forms of sul- 
phur cannot be synthesized to build up 
protein coinbinatii>ns in the body, colloid 
sulphur can be utilized in the formation 
of cystin, which is the sulphur-containing 
component of mucu.s and from which are 
apparently built up (y\. E. Taylor) the 
important sulphurated lipoids of the cen- 
tral nervous system and bile. 

Chlorosis. — In chlorosis, w'hen iron is 
not w’ell borne or has failed, sulphur has 
been observed at times to improve the 
general condition, so that iron could be 
used with success later. 

CUTANEOUS D I S O R D E R Tn 
scabies sulphur ointment is one of the 
best remcdic.s. The official ointment 
.should generally be diluted, to avoid skin 
irritation, with an equal amount of petro- 
latum; or, a mixture of 4 parts of sulphur 
with 1 part of balsam of Peru may be 
used. (See Scabies.) 

In tinea tonsurans sulphur ointment is 
efficient after clipping the hair. Tn ring- 
worm of the crotch and armpits sulphur 
mixed wdth talcum powder may be used. 

Seborrhea, sycosis, chronic eczema, and 
psoriasis arc benefite<l by small doses of 
sulphur taken internally. Inveterate 
forms of eczema, psoriasis, impetigo, and 
prurigo may be improved by the fumes of 
burning sulphur. 

For dandruff and seborrheic dermatitis 
of the scalp, Brayton advises that the 
latter be cleansed once a week with tar- 
soap, and, when dry, w'cll rubbed with a 
portion of the following cream the size 
of the end of the thumb:— 


^ Sulphuris prtFcipitati ... (4 Gm.). 

Acidi salicylici Sss (2 Gm.). 

Vnguenti aqua rasa ... Sj (30 Gm.). 

M. 

The same ointment may be used for 
seborrheic dermatitis of the face or body. 

Jackson’s formula in the treatment of 
dandruff is as follow.^: — 

B Cera alba Siijss (14 Gm.). 

Pctrolati liquidi 3ijss (10 Gm.). 

Aqua rosce Sj (4 Gm.). 

Sod a hiboratis gr. xv (1 Gm.). 

Sulphuris pracipitaii.. 3iijss (14 Gm.). 

M. 

In diseases of the nails, when they have 
become brittle and covered with ridges 
and white spots, internal use of sulphur 
in small doses will frequently bring about 
a healthy and polihbed appear.ance. 

Tn skin diseases accompanied with in- 
filtration the use of sulphur iodide in a 6 
per cent, ointment has been ail vised. 

In scaly skin diseases, sulphurated |>ot- 
a.sli is useful, 1 to 3 ounces (3f) to 9() (iin.) 
being dissidved in 15 gallons of water, for 
a bath. 

In suppurative skin diseases, in acne, 
boils, carbuncles, glandular enlargements, 
etc., calx .sulphurata (calcium sulphide) 
in small doses is considered of value, tend- 
ing to inhibit the development of fresh 
lesions. It is also of use cxtiTiially as a 
depilatory. 

Sabouraud’s formula for acne is as 
follows : — 

B Sulphuris pracipitati.. .5ijss (1(J Gm.). 

Alcoholis (90 per ct.,). Siij (12 e.e.). 

Aqua (irstiPata, 

Aqua rosa aa 5jss (50 c.c.). 

M. Sig. : Shake and appl 3 '^ every 
evening. 

Ill acne sulphur (precipitated) may also 
be used in 1 to 4 admixture with face 
powder, or in 1 to 8 admixture with rose- 
water ointment. 

Riecke point.s out that fine subdivision 
of sulphur and hence the best effects from 
its preparations are obtained by the use 
of .sulphur freshly precipitated from cal- 
cium poly sulphide. He recommends 
thorough application of such an ointment 
2 or 3 times a day in acahlet, acne viU- 
gaii% acQe iroMcea of the second degree. 
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s^boirheft* idnea versicolor, tinea ton- 
surans, and pityriasis rubra. 

An efficient preparation of sulphur is 
formed by the interaction of zinc sulphate 
and potassium sulphide. Brayton applies 
the followinff lotion at night in acne vul- 
garis or rosacea: — 

B Zinri snlphaiis, 

Pofassii sulphidi aa 3ij Gm.). 

AquiP ros(C lixij (350 c.c.L 

M. Sig. : Shake well before applying. 

Voerner, in seborrhea, acne rosacea, 
eczema, and follicular processes, secures 
an intense sulphur action hy dis.solving 1 
part of p()ta>siuni sulphide in 2 parts of 
water. i)ainting this upon the affected 
area, previously carefully dried and freed 
from fat, and as soon as the solution has 
dried upr)n the skin, spraying on vinegar 
with an atcunizer. Suhdiur is at once pre- 
cipitated and adheres intimately to the skin. 

Accor«ling to O. 11. Koerster, liquor 
ealcis sulphuratje is the most active of all 
the sidjdiur preparations; when this is 
alone in (:j)ii1act with the skin nascent 
sulphur an<l hydrogen sulphide are formed. 

As Insecticide. — I’owdered sulphur, if 
used as an itisccticide. must be applied 
directly to the insects, and its use is 
largidy limile<i to the destruction of mites 
and lice. Sulphur dinxi<le set free hy 
burning sulphur is, however, an etTicient 
fumigant f«>r all insects (see .Sterilization 
AND l')jsiNKKCTioN ). Where a liqui<l iii.see- 
tici<lt? is applicable, bisulphide of lime is 
an efficient agent (McClintieK Rosenau 
suggests the preparation of this by lulling 
together, for an hour or more in a little 
water, equal parts of flowers of sulphur 
and stone lime. Thus, 5 pounds oi each 
ingredient may be bf)iled in 3 or 4 gallons 
of water until a brownish liquid is formed; 
the latter may be diluted to make 100 
gallons. This preparation may be sprayed 
or poured -into cracks or crevices contain- 
ing roaches, bedbugs, lice, etc. S. 

SULPHURIC ACID. — Acidum sul- 

phuricum, U. S. P., is a clear, colorless, 
odorles.s, heavy, oily, corrosive, and hy- 
groscopic liquid, of a specific gravity of 
1.826, miscible in all proportions with 
water and alcohol with the evolution of 
heat. It should be observed that in di- 


luting, the acid should be added to the 
water or other diluent, and not the re- 
verse. It is one of the strongest of acids, 
is dibasic, and forms normal and acid salts 
which are generally crystallizable and 
soluble in water. 

PREPARATIONS AND DOSES. 

Aciduut sulphuricum, U. .S. P. (92.5 per 
cent, absolute }bjS 04 l. Dose, 2 to 3 
minims (0.13 to 0.2 c.r..), largely diluted 
and taken through a glass tube or quill, 
and the mouth rinsed immediately with a 
mild alkaline solution. 

Acidum sulphuricum aromalicum, lb S. P. 
(elixir of vitrif)!; contains 10 per cent, 
sulphuric acid with aromatics). Dose, 15 
minims (1 c.c.) diluted with water, 

syrups, etc. 

Acidum sulphuricum diluium, U. S. P. 
(dilute sulphuric acid; contains 10 per 
cent, sulphuric acid). Dose, 15 to 30 
minims (1 to 2 e.c.), well diluted. 

Mistura sulphurica acida, N. K. (Haller’s 
mixture; a 25-pcr-ccnt. s«)lution of sul- 
phuric acid in alcohol). Dose, 8 minims 
(0.5 C.C.), well diluted. 

PHVSIOLOGICAL ACTION.—When 
applied locally, or taken in concentrated 
form, this acid is a strong cscharotic, ab- 
stracting the water from the tissues .so 
rapidly that they become carbonized 
(black eschar). Overdoses destroy the 
tissues of the alimentary canal, causing 
vit»lent gastroenteritis with .severe burn- 
ing pain in the mouth, esophagus, and 
stomach. ('ol lapse, follow^ed l.>y death, 
may occur quickly. If the acid has not 
caused perforation, death may come more 
slowly, and in that case Stenson^s duct 
usually become.s occluded and inflamma- 
tion of the parotid gland results. In some 
cases acute nephritis with hematuria oc- 
curs. If the patient recovers from the 
acute condition, he usually dies later from 
inanition, brought about either by stric- 
ture of the esophagus or disintegration of 
the gastric tubule.s. 

TREATMENT OF POISONING.— As 
there is danger of perforation of the tis- 
sues, the use of the stomach-pump must 
be avoided. Mild alkaline (solutions of 
sodium carbonate or bicarbonate) and 
demulcent drinks (barley-water, flaxseed 
tea, thin gniel> diluted starch, oil, milk, 
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white of egg) should be given freely, and 
the pain relieved by opiates in sufficient 
dose. The bodily temperature should be 
maintained by the application of external 
heat. The use of stimulants will relieve 
the shock. Magnesia, lime, chalk, plaster 
scraped from the wall, may be used as 
antidotes, but solutions of sodium car- 
bonate or bicarbonate are to be preferred. 

THERAPEUTIC USES.— As an cs- 
charotic this acid may be employed in 
the treatment of indolent ulcers, gangrene, 
warts, chancres and other venereal sores. 
For the destruction of supcrlicial skin- 
cancers Michel’s paste, consisting of 3 
parts of sulphuric acid and 1 part of finely 
powdered as^bestos thor».)UgIily triturated 
together, has been recommended. Simi- 
lar escliarotic pastes may be made by 
mixing the acid with charcoal (Ricord’s), 
saffron (V’elpeau's) or zinc sulphate 
(Smith’s). A liniment containing about 
1 part of acid to 3 parts of olive oil is a 
decided eounterirritant. An oinimcnt con- 
taining 10 per cent, (d the acid may 
be used in tinea capitis. Sulphuric acid 
is a chemical antidote in acute lead pois- 
oning, and a prophylactic in cholera, in 
doses of 5 minims (0.3 c.c.) in a wine- 
glassful of water, repealed. 

Dilute sulphuric and aromatic sulphuric 
acids arc practically (jf the same strength 
and adapted to the same Uses. Given in- 
ternally they arc tonic, astringent and 
refrigerant, and are useful in serous and 
other diarrheas, combined with opium and 
carminativ'es, especially in Asiatic cholera 
and epidemic diarrhea in children. In the 
night-sweats of phthisis aromatic sul- 
phuric acid is best combined wdth atropine 
in small doses. 

In pyogenic infections— carbuncles, fu- 
runcles, staphylococcic and streptococcic 
infections, and also in bronchiectasis and 
pulmonary tuberculosis where there is 
staphylococcic infection — Reynold has 
employed with success dilute sulphuric 
acid, administered internally in doses 
of 20 to 30 minims (1.25 to 2 c.c.), 
diluted with 2 ounces (60 c.c.) of water, 
every four hours. Externally carbolized 
petrolatum (1 in 20) was applied. Within 
twenty-four hours the infiltrated area of 
a carbuncle became strictly circumscribed; 


then the slough softened, the pus freely 
discharged, and the whole affected area 
shrank, and healthy granulation-tissue 
filled up the cavity until the part healed. 
In infected wounds resulting from abra- 
sions, punctures, or inoculation by de- 
composing animal matter, treatment by 
dilute sulphuric acid caused the early 
.symptoms t'f septicemia to rapidly dis- 
appear, the fever to decline, and the pain 
and swelling to subside. Recurrent crops 
of boils and severe cases of acne yield to 
internal treatment by dilute sulphuric 
acid; blind boils are aborted. In tuber- 
culous cases the fiiictualions of tempera- 
ture arc infiucnccd and the amount of 
sputum is diminished. 

Leo, Kohler, and Stroll recommend the 
use of dilute sulphuric acid in pruritus, 
especially senile pruritus, and that form 
complicating i)ulmonary disease. 

Haller’s suli>huric acid mixture is a 
valuable astringent and antiscorbutic; it 
is also u.scd to dissolve quinine sulphate 
in liquid mixtures. 

SULPHUROUS ACID.-A c i d u m 

sulphurosum, W S. P. VI Tl, is a colorless, 
aqueous solution of sulphurous acid (gas) 
containing not less than 6.4 per cent, of 
ab.solute Sf.) 2 , having the characteristic 
odor of burning sulphur, and an acid, 
sulphurous taste. 

ACTION AND USES.— In pharmacy 
and the arts it is used tor bleaching 
organic matter, removing fruit-stains, 
for preventing putrefaction, and as a 
germicide and disinfectant. It arrests 
putrefaction and fermentation by destroy- 
ing the germs which produce them. For 
disinfecting purposes formaldehyde has 
largely replaced the fumes of burning 
.sulphur, which contains large amounts of 
this acid, as the former is more powerful, 
penetrating and persistent, and lacks the 
bleaching property of the latter. 

Sulphurou.s acid, in some form, is ex- 
tensively emx)loyed in many technical oj)- 
erations in the preparation of food — the 
production of wine, the preparation of 
evaporated or desiccated fruits, and in the 
manufacture of molas.ses. There is rea- 
son to believe that the use of sulphurous 
acid in foods is dekterious. 

The drug rarely emplpye4 in tntdt- 
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cifie, except as a topical application in 
titiM versicolor^ the undiluted solution be- 
ing rubbed on the affected skin once or 
twice daily; if it is to be applied con- 
tinuously, the acid should be diluted with 
three or four times its bulk of water. 

Internally, in doses of from 14 to 2 
drams (2 to 8 c.c.), largely diluted, sul- 
phurous acid has been used to some ex- 
tent in the treatment of fermentative 
dyspepsia with flatulence, in urticaria, and 
in hay-fever. The Milphites arc more 
suitable for internal use, since they give 
<>ff the gas in a nascent ft)rni in the 
stomach. 

SUMBUL.— Sumbul, U. S. P.. or 
musk r«>nt, is the dried rhizome and root 
n[ I'cruJa sumhuh a plant of the family 
I'mbellifenr, indigenous to the mountains 
between Rus>ian 'I'urkeslan and Bokhara. 

PREPARATIONS AND DOSES.— 
SuwhuJ, S. 1*. (the root). Dose. 15 to 
()B grains (I to 4 (im. ). 

Extractum sumbu!, V. S. P. (solid ex- 
tract). Dose, 5 grains (0.3 Gm.). 

Fluidextractuw sitmbul, IJ. S. P. (fluid- 
extract). T)ose. 3B minims (J c.c.). 

PHYSIOLOGICAL ACTION.— Sum- 
bul acts as a stimulant and antispasniodic. 
hi small dose.s it stimulates the appetite 
and facilitates digestion. It is a stimulant 
to the nervous .system, and also a tonic. 

THERAPEUTIC USES.— Sumbul is 
employed as a tonic in delirium trem- 
ens, hysteria, neurasthenia, chlorosis, and 
amenorrhea. A resin prepared from sum- 
bul is used to relieve chronic mucous di.s- 
charges from the lungs (bronchitis), uterus 
(leucorrhea), and urethra (gleet). W. 

SUNSTROKE. See Heat Ex- 
haustion. 

SUPRARENAL CAPSULES, 
DISEASES OF. See Adrenals, 
Diseases of, 

SUPRARENAL ORGANO- 
THERAPY. See Animal Ex- 
tracts, 

SURGICAL ANAPLASTY, 
OR PLASTIC SURGERY. -Has- 

Uq surgery includes measures to correct 


cleft palate, cicatricial deformities, etc., 
and to improve cosmetic appearances. 

The common feature of plastic opera- 
tions is the ready and secure union of 
refreshened or divided surfaetjs. The skin 
is the main factor of these operations, 
which are dependent upon its vascularity, 
elasticity, and mobility. 

GENERAL CONSIDERATIONS.— In 
repairing defects, the neighboring skin 
can be employed by merely freshening the 
edges and suturing them together, mak- 
ing nearby iiicision.s to relieve the tension 
(suture and tension), or by culling more 
or less definite flaps and shoving them 
from one point to another (gliding flaps), 
A modifleation of the gliding flap with 
rotation is described by Croft, and may 
he called the ^^granulation method.” It is 
especially useful in replacing scar-tissue 
left after burns. A flap large and thick 
enough is freed from its deeper part.s (the 
deep fascia), hut is left attached at both 
eiul.s, A layer of rubber tissue or oiled 
silk is iiLserted between the raised flap and 
the deeper parts, and the under surface of 
the flap is allowed to granulate for from 
two to three w'eeks, when, one end being 
detached, the flap is rotated into the de- 
sired position and retained h)^ sutures, 
i’erfcct asepsis is essential in and after the 
operation. Occasionally it is desirable 
to use flaps with pedicles (pedunculated 
flaps), obtaining them from the vicinity 
(*Tndian method”), or from an extremity 
approximated and held fast till union has 
taken place (“Italian method”). Fre- 
quently the skin must he extensively 
undermined to increase its mobility. 

The applications of plastic surgery are 
exceedingly numerous. A crural ulcer, 
for instance, may he cf>vcred by a pedun- 
culated flap of the other leg, the cuticle of 
the hand may be replaced by flaps from 
the anterior or posterior surface of the 
trunk, the skin being sometimes elevated 
into a bridge and the hand slipped be- 
neath (pocket method); defects in the 
urethra and exstrophy of the bladder can 
be repaired with flaps from the scrotum 
etc.; neat plastic work is done in connec- 
tion with cleft palate and perineal repair. 

Double Baps are sometimes useful. For 
instance, if a single flap is turned from 


the neck into a total delect of the cheeky 
aval 
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the inner raw side will contract, causing 
deformity. This is avoided by using two 
flaps with their raw sides together: one 
from the neck and one from the scalp, the 
hair of the head simulating a beard. At 
times one permits two flaps to grow to- 
gether before placing them in position; or 
the raw surface of a flap may be skin- 
grafted. Flaps may ,bc bent upon them- 
selves, rendering them thicker and sup- 
plying them with cuticle on both sides. 

f^'laps composed of skin and perioslcinn, 
with or without bone are cut and chiseled 
from adjacent parts and employed to fill 
defects in bone — r.//., in the skull, or in 
osteomyelitis of the tibia. Kbnig employs, 
in rhinoplastic work, skin-periosteal-bone 
flaps obtained from the foreboarl. Occa- 
sionally one can chisel off a flake of bone 
through a small incision, and slide it from 
one spot to antdher by its loose areolar- 
tissue connections with the skin. 

GENERAL TECHNIQUE.— The pa- 
tient should be in good health, and the 
tissues free from disease and scarring. 
Flaps used should be thick and include the 
subcutaneous tissues, and their vaseularity 
should he assured. Complete asepsis is 
of prime importance, suppuration incrca.s- 
ing cicatricial contractum, and the cutting 
of sutures. Strong antiseptic solutions, 
especially bichloride, must be avoided, as 
they interfere with healing. 

It may he preferable to cover defects by 
skin-grafts rather than to attempt ex- 
traordinary feats of plastic surgery. 

llndiie tension should he avoided, re- 
laxation sutures often being useful. The 
sutures should he few, and he just tight 
enough to draw the parts together and no 
tighter. In cutting flaps, about one-third 
should he allowed for shrinkage. 

Care must he used in twisting ijcdicles 
not to cut off the vascular supply. When 
possible, one should include a blood-vessel 
in the pedicle. The bruising of flaps must 
be avoided, A certain amount of pressure 
by the dressings is often advantageous, but 
it should not endanger the free circulation 
of fluids. Artificial warmth is, in general, 
unnecessary. Oozing must he carefully 
checked, preferably without the use of 
ligatures. An accumulation of blood be- 
neath a flap may seriously jeopardize tbe 
success of att operation. Hairs may be 


transplanted in flaps comprising the entire 
thickness of the skin, €.g., in replacing por* 
tions of the bearded cheek from the .scalp. 

Puckers and irregularities following a 
plastic operation tend t<} disappear. This 
should he no excuse, however, for careless 
or unsightly surgery. Moderate discolor- 
atk)!! of flaps, or the appearance of blis- 
ters, may mean siiperlicial nccrosi.s and 
n(»t complete death of the flap, fn plastic 
.surgery dry dressings are generally pref- 
erable to nioi^t ones. Pedicles should not 
he cut until definite healing has taken 
place and the irculation has become 
thoroughly established. This may require 
tw^o or three weeks. 

DEFORMITIES OF THE LIPS. 

HARELIP. — This common congenital 
deformity is due to the non-union of the 
mesial nasal process with the superior 
maxillary process. The upper lip is usu- 
ally affected, A frequent complication is 
alveolar f)r v(dr>palatinc fissure. 

Varieties. — Median harelip is rare, vary- 
ing in degree from a slight indeiita- 
lion in the vermilion border of the lip 
to a complete division reaching iiitward 
into the nasal septum; the frctium in 
this case is also split.’ A bilateral cleft, 
with the middle of the lip and maxilla ab- 
sent, may he mistaken for a median cleft. 

Simple Unilateral Harelip. — This varies 
from a notch in the mucosa to a cleft 
which divides the nostril. On the culane 
ou« aspect’ of the lip the mucosa is gen- 
erally’^ cvcrtcfl. Tn the more extensive 
form.s there is usually atrophy of the ex- 
ternal border of the cleft, the nostril is 
w^jdened, and the ala nasi lowered. 

Unilateral Harelip with Fissure of the 
Bony Parts. — In this form there is added 
a cleft in the alveolar arch, with or with- 
out irregularities of the teeth. 

Simple Bilateral Harelip. — Here there is 
a cleft on hfith sides. 

Complicated Bilateral Harelip. — In the.se 
cases there may be simple alveolar fissure 
on one side and a complete cleft on the 
opposite side. Usually symmetry marks 
those ^deformities, and the bony lesions 
arc: an alveolar fissure of both sides, with 
slight protuberance of the maxilla; a deep 
fissure extending between the margins of 
tbe bony gaps, the nasal and buccal mu- 
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co$A beinfir intact; a complete fissure 
through the mucosa and bones, terminat- 
ing at the anterior palatine foramen by 
two lines converging anteroposteriorly ; 
and finally with palatine roof nearly al- 
ways divided. Other deformities of the 
face are at times present, such as c<m- 
genital fissure of the check, eyelid, etc. 

Single harelip occurs most frequently 
on the left side (75 per cent.). It is often 
traceable to heredity. 

Treatment. — A fixed age at which opera- 
tion should be done — the sixth week, the 
third month, etc. — cannot be applied to 
;ill cases. While one could easily stand 
nperati')n a few W'eck.s after birth, aiH>ther 
would (lie from shock. In the simpler 
cases the earlier the operation the belter. 
Should the child be weakly, or the fissure 
be d»»nhle ami extend tlirougb the hard 
parts, the operation should he postponed 
until the second c^r the beginning of the 
third year. 

'J'lie ffdlowing general teelun<)ue is that 
reeomniemled by Shepherd; For children 
under 1 year an anesthetic is dangerous; 
ft)r thoM- t)lder, chloroform is the best 
anesthetic. I'lie child sinmld he conlined 
in a sheet or large towel, and held in the 
arms of a strong nurse, the head being 
stea<lic(l by an assistant, w'ho thrusts the 
head a little forward ti> prevent the blood 
entering the mouth. Sitting in front, the 
oporatiir should first cut through the 
nme<ms membrane attaching ibc lip lr» the 
gum, and freely .separate it so that the 
lips bang loosely. I'lic edges uf the cleft 
arc then freely pared f)y using a iiarrow'- 
Maded knife and transfixing the edge of 
the cleft well up to the nostril; the fiap 
is cut free alxwc, but below is left on 
each side attached to the edge. As the 
two edges of the cleft arc seldom of the 
same length, on the longer side the soft 
parts should be more freely freshened. 
Both flaps should be cut as far as the red 
line of the lips. Any redundancy can be 
cut off. The flaps should not be .separated 
from the edges of the cleft below until 
several sutures have been placed in the 
lip above and the fastened edges of the 
cleft accurately adjusted near the nose. 
The paring from the shorter side is then 
cut away, and more or less, as occasion re- 
quires, of the tissue at the red portion of 


the lip removed; the flap of the long side is 
then brought over and adjusted. During 
operation an assistant compresses the 
sides of the cleft with his fingers. Should 
blood get into the mouth, it is at once 
removed. Silkworm gut and horsehair 
sutures are employed. Care should be 
taken not to go through the lip while 
suturing, but to dip down to the mucous 
membrane only; the stitches should range 
on each side at lea.st one-eighth of an inch 
from the edge. If the sutures seem to 
pull loo much, or if there a slight un- 
evenness, one should immediately take 
them out and reintroduce them. After the 
main .sutures of silkworm gut are placed, 
intermediate ones of horsehair may be 
used, the lip then everted, and the mucosa 
sutured. Important points in operating 
are: (1) Freeing the lip from the gum. 
(2) A free sacrifice of the edge of the 
cleft. (3) Accurate apposition of the 
parts. 

In drcs'jing, an antiseptic paint (iodti- 
form, resin, oil, and alcohol) applied 
over, a piece of lint or cotton is used. 
C'heck-straps to prevent tension are made 
of diachylon plaster, and the cheek parts 
cut broader than the part running acro.ss 
the lip; they should interlace in the mid- 
line. 

Before operation it is very important 
know that the child has not been ex- 
posed to any fever, measles, or scarla- 
tina. Other causes of failure are inordi- 
nate crying, too early removal of the 
stitches, and especially infection. Silk- 
worm gut is left in from six to ten diiys. 
Should primary union nf>t occur, one 
.should wait until the inflammatory action 
has subsided, then freshen the edges and 
bring them together. 

It is well to introduce a prophylactic 
suture before freshening the edges of the 
cleft so that as soon as dis.section is ended 
the raw .surfaces are brought together and 
bleeding .suppressed. 

After-treatment and Complications. — 
Firm union takes place early if the wound 
is aseptic. Every alternate .superficial 
stitch may usually be removed on the 
second or third day. The deeper .sutures 
should remain six days. The child’s hands 
and arms should be restrained, and pa- 
tient prevented from turning on its face 
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and rubbing the lip on the pillow. Liquid 
nourishment may be given three or four 
hours after the operation. 

Complications may usually be traced to 
a weak condition of the patient or to 
sepsis; death, if it occurs, is usually due 
to low vitality; wound infection rarely en- 
dangers life, unless bone infection occurs. 
In apparent failure, remove sutures and 



N61atoi) Oporution for lueomplotc Harelip. 

IJne of iuciaion. 

apply wet dressings, and allow healing to 
proceed by granulation. The danger of 
pneumonia and bronchitis may be dimin- 
ished by preventing blood and mucus from 
entering the trachea with the Trendelen- 
burg position, or holding the child upright 
with head inclined forward. The effects of 
hemorrhage and shock may be combated 
with copious saline hypodermoclysis. 



Hagedorn Operation for Complotr Double Harelip. 

Paring and formation of flaps. 

Jacobson calls attention to an infre- 
quent, fatal complication: When the cleft 
is large and the upper lip when restored is 
tight, when it overhang.s the lower, if the 
nostrils arc flattened and partially closed 
by the operation, owing to. tension of the 
parts, the breathing space may be so 
limited that temporary interference with 
respiration may occur. In these cases, 
Rose suggests that the nurse, depress the 
patient’s tongue at intervals, or a strip of 
collodion be painted from lower Up to 
chin to hold .the lip open. 


After the operation there is often grest 
difficulty in breathing through the nos- 
trils, and intranasal rubber tubes or por- 
tions of a large-sized catheter introduced 
are often an aid. These may be withdrawn 
after twenty-four hours. 

In simple unilateral harelip, where there 
is only a notch in the muco.sa, N61aton’a 
operation is advised. An inverted V- 



Imdsion Converted into a IVrpondioular One. 

Hf>ady for suture. 

shaped incision is made through the lip, 
around the corner of the notch and par- 
allel with its edges. The incision is con- 
verted into a vertical one and its edges 
arc united with interrupted sutures. 

In unilateral harelip with fissure of the 
bony parts (alveolar process) and ad- 
vancement of the intermaxillary bone the 
latter is not only misplaced, but usually 




Parts Ready for Suture. 


rotated, so as to present a prominent sharp 
edge anteriorly. It should be twisted upon 
its long axis and set square, so that its 
sharp lateral edge will not project under 
the line of sutures. It may be necessary 
to forcibly separate (with bone forceps or 
chisel) the bony process from its alveolar 
attachment, and bring it in place by rotat- 
ing it upon its long axis. If the vomer 
preverfts, the edge of the intermaxillary 
may be resected with a chisel or rongeur, 
in which case we lose an incisor tooth. As 
these measures complicate the operation, 
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the latter should be deferred, in very young 
children* Finally, the cleft in the lip may 
be closed by the method already men* 
tioned. 

In simple bilateral harelip, the double 
Malgaigne or double Hagedorn operation 

may be applied. The middle segment is 
invariably too short to form a part of the 
free border of the. lip, but may be utilized 
to form the middle portion. One side 
may be done at a sitting, or the lateral 
margins of the middle segment and the 
corresponding margins of the lateral seg- 
ments may be freshened and united, thus 
converting it into a double incomplete 
harelip, to he corrected later. If the nose 
is flattened, the lateral segments of the lips 
and the sides of the nose should be sep- 
arated from their deep attacbment.s. 

In complicated bilateral harelip, the 
projecting premaxillary prominence may 
be replaced by simple fracture or b}*^ ex- 
cising a wedge (Dlandin) or quadrilateral 
area from the nasal septum. The middle 
segment may be placed very far forward, 
up(»n or near the tip of the nose; here the 
eutaneiuis part of the nasal .septum is ab- 
sent and the soft parts must be made into 
the tegumontary part of the na.sal septum, 
and the whole lip mu.st be formed from 
the two lateral segments alone. Libera- 
tion of the flaps ii\ay he necessary, by 
separating them from the alveolar process 
of the superior maxilla, or, in addition, an 
incisi(*n may be necessary upon either 
side, around the ala* of the nose, known 
as Dieffcnbach's Wellenachnitt. .As a rule, 
the attempt to replace the middle seg- 
ment should be made during the first, 
second, or third year. If the intermaxil- 
lary bone is entirely excised the four in- 
cisor teeth arc lost, and a plate must be 
fitted. If it is simply replaced, it usually 
remains rudimentary and the attached 
teeth imperfect. Removal of any consider- 
able part of the septum, in order to re- 
place the intermaxillary portion in its nor- 
mal position, will cause the tip of the nose 
to be flattened downward. 

HYPERTROPHY OF THE LIPS.— 
This may be observed in healthy individ- 
uals, but more frequently in strumous 
children. When it disfigures the patient, 
the deformity is usually corrected by 
removing an elliptical piece of the mucous 


membrane and submucous tissue in a 
horizontal direction. Tissue removed 
.should represent the' excess only, lest there 
result undue recession. 

DEFORMITIES DUE TO INJURY. 
— Burns and .scald.s are the mo.st prolific 
causes of labial deformities, ectropion or 
eversion of the lip being caused. The 
lower lip is usually that involved, and 
the exposure of the teeth and gunis, the 
interference with speech, and dribbling 
prodticc a repulsive appearance, especially 
when the injury involves the tis.sues of the 
chin and neck; the lip may then be drawn 
over the chin and the latter to the inter- 
clavicular notch or even the sternum. 

Treatment. — The method recf)nirnended 
by Mr. Teale, of Leeds, is as follows: 



WeUenHvhniU for Compute Harelip. In- 
oiaiou curried around the alee of the nose in 
order to Hberute the segments. P’ormatiou of 
flaps by iuelBioa into each segment. 

"The everted lip is divided into three 
parts by two vertical incisions three- 
fourths of an inch long and carried down 
to the bone. These incisions are so 
planned tliat the middle jjortion between 
them occupies niie-haJf of the lip. From 
the inner end of each incision the knife is 
carried upward to a point one inch be- 
yond the angle of the mouth. The two 
flaps thus marked out arc freely and 
deeply dissected up. The lateral flaps are 
now raised and united by twisted sutures 
in the mesial line and supported, as on a 
base, by the middle flap, to which they 
are also attached by a few points of su- 
ture, leaving a triangular even surface to 
granulate.” This operation u.sually gives 
good results, but it must sometimes be 
slightly modified to suit existing con- 
ditions. 

EVERTED LIP. — ^Where eversion is in 
the median line, above or below, a single 
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incision at rigfht angles to the free margin 
of the lip in the median line mjiy he made. 
This is converted into an incision lying 
parallel to the free margin of the lip; 
sufficient inversion results to improve the 
appearance. This incision is made from 
the labiogingival junction to the inner 
margin of the exposed portion of the lip. 
A long lip may be shortened by passing 
the first sutures in the median line so that 
it is fixed on the connective tissue over- 
lying the gum; the degree of tightness 
with which this suture is tied will meas- 
ure the shortening. 

Where the entire lip is everted, the in- 
cisions are multiple. A portion of the 



nruiiH Method of Kostorliii; th<‘ r.<iwor Lip. 
Ikitlt'd lltieB Indicate that the mucouH inoin- 
braiio is cut longer than the Bkin In ord«T to 
provide a mucous monihraue border to the in*w 
lip. 

mucosa may be excised, but tbc incision 
should be well inside the mouth. The por- 
tion showing as a “double lip*’ slioiild 
never be excised. 

INVERTED LIP. — The operation is 
the reverse of the preceding. 

EXCISION OF LABIAL CANCERS.— 

A V-incision, including the mass and closed 
with deep silkworm-gut sutures, is, as a 
rule, alone required. The wound usually 
heals in a week. The resulting small, 
rounded, puckered opening, representing 
the mouth, which is formed entirely by the 
upper lip, regains a nearly normal appear- 
ance after from six to eight months. When 
the growth has progressed farther, all dis- 
eased tissues — always including all en- 
larged g1and.s — should be removed. 

Fricke urges that every ulcerating wart 
about the lips which resists treatment 
should be extirpated under local anesthe^ 


sia with scissors. When it has progressed 
beyond this stage, all related lymphatic 
glands in their typical position must be re- 
moved. If the glands are not perceptibly 
enlarged, they are taken out with the suf- 
rounding fat, before the tumor; this se- 
quence is important. As a rule, the in- 
cision should he carried two-fifths of an 
inch wide of all obviously affected tissue. 
There were only 3 cases of local recur- 
rence out of 113 operations in which this 
rule was followed. 

W^hen tlic edges of the new lip arc dc- 
\oid of mucous membrane, the mucosa 
may sometimes be pulled over the defect 
fnuu within and stitched to the skin. A 



Filips Tufried Down anti Joiiiod la Form 
Nfw Lip. Mui'oiis nii-mbrum* is Riitund ov«*r 
the free ninr^fin of the new Up. The tlcfeci 
up<»n eaeh side of. the eheelt Is elosed by 
suture. 

lip of skin alone, with m> internal mucous 
covering, .shrinks enorinou.sly on healing. 

FORMATION OF THE LOWER LIP 
AFTER COMPLETE EXCISION.— To 
remedy a triangular defect too large for 
.simple suture the Dieffenbach-Jaeache 
method may be used. .An incision, from 
each corner of the mouth, is carried out- 
ward and somewhat upward into the 
check for a distance sufficient to cb'sc 
the defect in the lip, allowing one-third 
for .shrinkage. A second curved incision, 
from the end of each of thc.se incisions, 
is then carried downward and inward to- 
ward the chin, terminating near the lower 
border of the jaw and under the angle of 
the mouth. Stenson’s* duct is avoided. 
The hiucosa, corresponding to that part 
of the jnci.sion that passes outward from 
the corners of the mouth, should be 
cut upon a higher level than the skin to 
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form the free border of the new lower 
Hp. At all other points the incision 
goes through on the same level. The two 
flaps are now separated from the lower 
jaw, avoiding injury to the fold of mu- 
cous membrane reflected to the gums. 
The edges of the gums are united with 
interrupted silk sutures through the lip 
down to the mucosa. The edgc.s of the 
mucous flaps, which were cut long, are 
turned outward and sutured to the skin. 
The semilunar defects on either side are 
closed with sutures. 

For a quadrangular defect the Brun’s 
method may be used. A sqiiarc-conicrcd 
flap, from either side of the face, through 
the whtde thickness of the cheek, is turned 
down through an angle of ninety degrees. 
The apposed edges of the flaps are united 
and the mucous membrane sutured to the 
edge of tlie skin to form the free margin 
of the new lip, and the lateral defect on 
either cheek is tlieii closed. 

large a flefect as that left after cx- 
eision of three-fourths of the lower lip 
may be ret)laced l)y Kstlander's method. 

RESTORATION OF THE UPPER 
LIP.— A defect nia.\ be closed by Estlan- 
dtr’s method, the lower lip furnishing the 
flap. In Dieifenbach's Wellenschnitt a 
curved incision is made through the wdiole 
thickness of the cheek around the. corner 
of the nose. The flaps thus marked out 
arc .separated from the maxilke, drawm 
toward the mi<klle lino, and tiirnc<l down, 
so that the raw edges of the original de- 
fect form the free l>or<kT of the new lij). 
The tw'o flaps are united and the edges 
of the mueniis membrane and ‘^kin sutured 
along the free margin of the new' lip. The 
mucosa may be cut a little longer than the 
skin to faeilitalc* the. union of these edges. 
The defects around the side of the nose 
may be sutured together after the flaps 
have been united in the middle line. Small 
wcdge-.shapcd defects may be closed with 
sutures, cemihining this, if necessary, with 
detachment of the cheek by Dieifenbach’s 
Wellenschnitt. 

MACROSTOMA {LARGE MOUTH). 

— This is a deformity of the mouth due 
to failure of the maxillary process to 
unite with the mandibular process during 
development. The mouth may be pro- 
longed on one side so as almost to reach 
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the ear. The condition is often associ- 
ated with malformation of the auricle. 

Treatment. — The edges of the buccal 
opening may be freshened and united, 
leaving enough of the aperture to consti- 
tute a normal mouth. The latter must 
not be made too small, however, the pa- 
tient having to undergo a gradual train- 
ing in the use of the lips in speaking, 
drinking, etc. In si.une cases a plastic 
operation h required. 

MICRO STOMA (CONGENITAL 
ATRESIA ORIS).-~This is the result of 
an excessive degree of fusion between the 
maxillary and mandibular proccs.ses, and 
may be marked. It must be differentiated 
from acquired stenosis, from cicatricial 
contraction after burns, syphilitic, ulcera- 
tion, lupus, etc. 

Treatment. — The mouth is enlarged by 
incising the cheek at the angles of the 
mouth and suturing the mucosa to the 
.skin. 

CLEFT PALATE. — This condition is 
the result of imperfect union, during fetal 
life, of the tw’o horizontal septa which, by 
their grow’th, form the pfirtition between 
the nasal cavities and the mouth. When 
the posterior portions of the pnuresses fail 
to coalesce, the resulting triangular slit 
forms tlic “cleft.’* 

It varies from bifid uvula to complete 
central division of the soft and hard 
palates. In many cases f)f the latter kind 
the margin of one. of the, maxillary proc- 
esses is fused with the vomer. It may 
be a.ssocialed with harelip on one or 
both sides, tlic intermaxillary portion, in 
the latter case, carrying two or three 
incisors. 

The cleft interferes with voice-produc- 
tion, owing to the escape of air into the 
nasal cavities, and with deglutition, food 
being forced into the po.stnasal space. 
During infancy this may he dangerous, the 
infant being unable to suck satisfactorily, 
owing to the inability of the soft palate 
to clrtse off the naso-oral isthmus. 

Treatment — The time to operate de- 
pends upon the condition of the child, 
the extent of the deformity, and the de- 
gree of interference with normal feeding. 
In inextensive clefts the child soon adjusts 
the oral tissues and finally swallows suffi- 
cient food; but an early operation is 
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indicated to avoid imperfect enunciation 
when he begins to speak. Tn England it 
is customary to operate about the fifth or 
sixth year; in America about the third. 

When interference with deglutition is 
marked. Mansell-Moullin recommends that 
a flap be adjusted to the rubber nipple 
so disposed as to close the cleft, or if the 
nipple be long that the opening be on 
its under surface. If a soft-palate cleft is 
closed before speech is learned, the result, 
so far as the child is concerned, is perfect. 
Closure should, therefore, occur some- 
where between birth and the end of the 
second year; within this age limit the 
later the operation is performed the better. 
When there is a complete cleft, both of the 
lip and the palate, Murray advises opera- 
tion on the lip when about three weeks 
old, leaving the palate alone until the end 
of the second year. Lip closure influences 
the subsequent growth of the hard palate. 
Where the hard palate is involved articu- 
lation will always be somewhat defective. 

Staphylorraphy. — This operation is a 
somewhat tedious performance. The Rose 
position is most satisfactory, the child on 
its back lying on a hard mattress, wrapped 
firmly in a sheet, and with a firm pillow 
underneath the shoulders. The head must 
be toward the light, extended, and project 
a few inches beyond the table. The mouth 
is kept open by means of a mouth-gag. 
Both sides of the soft palate are, in turn, 
seized with a tenaculum forceps and their 
edges pared off with a very sharp probe- 
pointed bistoury. Curved needles are 
used for sutures, the best of which is silk- 
worm gut. Some surgeons prefer silver 
wire and use tubular needles. The needle 
is introduced on either side from below, 
the sutures being made double on one side 
and single on the other. The latter being 
passed through the former, the stitches 
are tied, after the pared edges have 
been carefully brought in apposition. If 
the parts are not under tension, the opera- 
tion proper is finished; if they are, a pro- 
cedure introduced by J. Mason Warren 
should be resorted to: i,e,, the levator and 
tensor palati muscles should be divided by 
pushing a tenotomy knife through the soft 
palate, immediately internal to the hamu- 
iar process and cutting upward until the 
muscles are severed. The brisk hemor- 


rhage soon stops. The head may be 
turned jto one side and the mouth swabbed 
out with ice- water. Blood should not be 
allowed to trickle into the larynx. 

Finally the parts should be carefully ir- 
rigated with boric acid solalioiL Only 
tepid and liquid food should be allowed 
the first few days and soft food subse- 
quently until adhesion is complete. This 
occurs in a healthy child at the end of a 
week, when the stitches may be removed, 
but it is better and often necessary to 
leave them longer. When a small portion 
of the wound fails to heal, it should 
be stimulated with the mitigated stick. 

Polaillon performs staphylorraphy in 
two sittings, at an interval of twenty-four 
to forty-eight hours. At the first sitting 
lateral incisions are made; the mucosa is 
dissected from each side and loosened 
from the palatal bones; then hemorrhage 
is arrested. At the second sitting, the 
edges of the tissues are vivified and very 
fine sutures introduced. This operation 
may be done under cocaine anesthesia. 

Owen detaches the nnicopcriostenm 
from the back of the hard palate, in or- 
der to gain a slackness of tissue at the 
anterior part of the cleft in the velum. 
Tension is further diminished by lateral 
incisions passing through the soft palate 
parallel to the line of the sutures. 

Uranoplasty. — If, in a case, the hard 
palate alone is fissured, the old procedure 
advised by J. Mason Warren is still re- 
sorted to by most surgeons. It consists 
in carefully separating the mucous mem- 
brane and periosteum from the hone on 
both sides with the palate elevator, be- 
ginning at the margin of the cleft and ex- 
tending on each side toward the alveolar 
process as far as needed. The vessels in 
the palatine canals must be avoided. The 
free flaps of membrane thus obtained are 
then brought together over the opening 
and sutured. When the soft palate is also 
cleft, it should be cut from the horizontal 
edge. of the hard palate and the edges of 
the fissures pared and united precisely as 
in staphylorrhapy, including the section 
of the palatal muscles if required. Su- 
tures arc then introduced, the first being 
inserted at the junction of the hard and 
soft palate after the flaps have been care- 
fully adjusted. In cases where the fissure 
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IS not wide, the separation of the soft 
palate from the hard palate is not 
required; both edges of the entire fis- 
sure are pared, the membrane over 
the hard palate is raised, and the 
entire opening is closed by approximating 
the pared edges and suturing them. Sub- 
sequent measures are as in staphylorraphy. 

Ferguson divides the bone on cither side 
of the fissure and forces each fragment 
thus obtained toward the median line. 
The edges of the fissure are first fresh- 
ened; holes are drilled through the bony 
processes near the edge and silver sutures 
are passed through the openings; a strip 
bone is then cut off with a chisel or 
saw from each side and pressed over to 
the median line. The .sutures are then 
drawn together and tied. Divi.sion of the 
soft palate downvvarfl is necessary. I'his 
operation has not obtained much favor, 
though it is a satisfactory' one. 

Herry and Legg divide their operation 
into five parts: — 

(1) Detachment of the mucoperiosieal 
tissues of the palate from the bony palate; 

(2) Detachment of the soft palate from 
the posterior edge of the palate liones; 

(3) Paring the margins f>f the cleft; 

(4) Suturing the pared edges; 

(5) Milking, if necessary, lateral in- 
cisions to relieve tension, 

Arhuthnot Lane uses the flat) formation 
to close in the hard and soft palates by 
two methods: “If the soft parts overlying 
the edge:? of the cleft' are thick and vas- 
cular, a flap is cut from the mucous mem- 
brane, submucous tissue and periosteum 
of one side, having its attachment or base 
along the free margin of the cleft. The 
palatine vascular supply is divided when 
the flap is being reflected inward, and it 
derives its blood-supply from vessels en- 
tering its attached margin. The niucoii.s 
membrane, submucous tissue and perios- 
teum are raised from the opposing margin 
of the cleft by an elevator, an incision 
being made along the length of the edge 
of the cleft The reflected flap, with its 
scanty supply of blood derived from small 
vessels in its attached margin, is then 
placed beneath the elevated flap, the 
blood-supply of which is ample, and it is 
fixed in position by a double row of 
sutures. In this way two extensive, raw 


surfaces, well supplied with blood, and 
uninfluenced by any tension whatever, are 
retained in accurate apposition. If, on the 
other hand, the cleft is too broad to admit 
of its safe and perfect closure in this 
manner, tme flap, comprising all the mu- 
cous membrane, submucous tissue, and 
periosteum on one side, is raised, except 
at the point of entry of the posterior 
palatine vessels, while the soft parts on 
the opposite side are raised in a flap from 
which the posterior palatine supply ha.s 
been excluded, and which turns on a base 
formed by the margin of the cleft. Here 
is a mobile, well-vascularizcd flap, which 
ran be thrown, as a bridge in any direc- 
tion, and can be superimposed on the flap 
of the opposite side, the closure being 
necessarily rendered complete by flaps 
from the edges of a harelip.” 

A feature of these operations is that 
much hemorrhage usually occurs. This 
can be, in part, prevented, however, by 
pressing upon the tissues behind the 
upper incisors. The descending palatine 
arteries can be plugged with a match-stick. 

Jacobson and Berry operate not earlier 
than the second or the beginning of the 
third year for the following reasons: The 
parts are larger, more easily manipulated, 
and do not tear so easily; hemorrhage is 
more easily controlled and better with- 
stood; congenitally deformed children do 
not bear operations well; the postoperative 
rare is easier and more satisfactory; the 
liability to pt)stoperative pulmonary infec- 
tion, convulsions, and diarrhea is mini- 
mized. 

John B. Roberts advises operation when 
the infant is only a few days old, except 
ill ca.se of grave physical disability, when 
the operation may be delayed a few weeks, 
during which time digital compression is 
applied daily. Squeezing the separated seg- 
ments of the hard palate together a few 
dozen times every morning and evening, 
he claims, will tend to lessen the breadth 
of the cleft and favor the formation .of a 
bony roof to the mouth by operation. 

After-treatment. — The oral cavity should 
be sprayed daily with a mild alkaline 
antiseptic lotion. The wound should 
not be inspected unless the child strug- 
gles and cries. During the first week 
liquid nourishment, in small quantities at 
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a time, should be given, using a spoon. 
To prevent the baby from crying, it should 
be nursed and soothed; if the child is 
older, it should be forbidden to talk. Not 
earlier than the tenth day the stitches 
may be removed, the patient being an- 
esthetized. The crucial' test of success is 
improvement in speech. Elocution les- 
sons should be given later to this end. 
Three months after the operation the 
wound should be re-examined, and if the 
soft palate appears overtense, the mother 
or nurse should massage the parts. 

In some cases operative procedures can- 
not be resorted to; obturators constructed 
by dentists should then be tried. 

RHINOPLASTY. — Plastic operations 
are often indicated for deformities of the 
nose from .syphilis, lupus, or traumatism. 

Indian Method. — In this procedure a 
pear-shaped flap, somewhat larger than 
needed to make up the soft tissues neces- 
sary, is mapped out on the forehead. 
The nasal edges are thereupon carefully 
freshened and leveled, a regular bed being 
prepared for the flap. The latter is care- 
fully detached with the periosteum from 
the frontal hone, twisted down, and so ad- 
justed as to cause a bend in the flap to 
corre.spond with what would represent a 
nasal bridge. 'I'wo hard-rubber tubes 
shaped like the anterior narcs should be 
inserted and the flap sutured in place. 

Schimmelbusch resorts to the following 
operation: A three-cornered skin-and- 

bonc flap is taken from the middle of the 
forehead. This flap is so cut out with the 
knife that the smaller base is at the root 
of the nose, and the broader side lies 
exactly in the middle of the forehead. 
With a sharp, broad chisel tlie anterior 
surface of the frontal hone represented by 
the flap is chiseled off. From the angles 
of the forehead defect, large, arched in- 
cisions are carried over the skull toward 
the cars, and the flaps loosened and su- 
tured over the forehead. Tn this manner 
simple linear scars remain in the forehead. 
The loosened flap must first be allowed 
to granulate, and then it is transplanted 
upon the wound surface. The bone plate 
is sawed along its middle line and folded 
together in the form of the nose. This 
formed flap is then sutured into the fresh- 
ened wound in such a way that the raw 


surface stands posteriorly and the skin 
surface anteriorly. The septum of the 
nose is simply obtained from the skin 
in the deformed nose; so that strips of 
skin are taken from the sides of the de- 
fect as far as the natural position ol the 
septum. The tip of the nose is also 
formed from the original nose. The first 
week a silver wire with buttons on either 
end is passed through the nose at the level 
of the ake, and left in place until the 
separation of the forehead flap. This 
helps form the aLx by its lateral i)ressure. 

Transplantation of a piece of bone 
from the tibia for nasal deformity is 
preferred by the writer to that of the 
rib. A curvilinear incision is made 
betw'ccn the eye-brows, with the con- 
vexity downward. The periosteum 
is next cut higher uj) than the skin 
incision and loosened above, then 
turned back from the nose on the 
bridge below. The skin is dissected 
over the nose by means of I'reer’s 
septal dissectors and a piece of libial 
bone inserted under the skin to the 
tip of the nose and the upper end in- 
serted under the upper portion of the 
periosteum of the forehead. .Stauffer 
(Fcnna. Med. Jour., 21, 2(\ l!)17). 
Italian Method. — A flap is taken from the 
arm of the patient, over the bice])S, at 
a spot corresponding with the nose when 
the hand is applied over the head from 
the front. The flap is so shaped as to 
assume that of the nose when in siln, 
allowing I'p. for shrinkage. A pedicle from 
the arm is preserved to insure nutrition. 
The flap is left thus about two weeks, to 
enable it to beef)me vascular and covered 
with granulations underneath. At the end 
of this time the nasal orifice is prepared as 
for the Indian method; the forearm is 
placed over the head and fastened there 
by bandages, and the flap is adjusted to the 
pared nasal edges and sutured. The pa- 
tient must remain in this trying position 
about twelve days, when the pedicle is cut 
and the arm released. The pedicle is then 
trimii^cd and a column is either formed 
with ij or with a small flap taken from the 
upper lip. The procedure is often success- 
ful, but it is irksome, and a presentable 
nose is seldom obtained, 
la less marked deformities, usually o£ 
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the alse, a small flap may be obtained from 
the cheek or forehead. A pedicle should 
always be left to insure nutrition of the 
flap. If the redundant portion is un- 
sij^htly. it may be adjusted as soon as the 
nasal flap is thoroughlj^ nourished through 
its new channels. (See Skin-gkafting.) 

REDUCTION OF HUMP-NOSE 
(AQUILINE NOSE).— Charles C. Miller 
suggests an operation done under infil- 
trative anesthesia. The narcs are thor- 
oughly cleansed with gauze .strips wet 
with a mild antiseptic or soap solution. 
The line <»f incision is al<nig the free mar- 
gin of the nasal hone and need not he 
long (onc-(iuartcr inch as a very narrow 
chisel serves best for loosening the hump. 
Care shouhl he taken not to chisel beneath 
the nasal hones, hut heneath the hump, 
and when it is entirely free except for the 
overlying periosteum, the loosened frag- 
ments arc grasjied with small forceps, 
pa>sed upward, and peeled from the 
lierioNtctim. Entire dependence is placed 
upon an elevali<»n of the nasal tip to give 
access to the, hump. Any remaining ir- 
regularity felt .should he smoothed with 
chisel or eiitting rasp. Illeeding may he 
free, hut is soon controlled hy pressure. 

STENOSIS OF THE NO*SE.-^Iii par- 
tial steno.'ii.s an incision made in the 
median line of the nostril, earrying it 
backward when the stenosis is posterior, 
and forward when the stenosis is toward 
the nasal tip. Alter complete division the 
tissues are everted ainl excess trimmed off 
with sci>sors, so that the skin ahme is 
left. Two skin Haps art thus formed 
which are turned upward into the nose 
and sutured with line silk. Small curved 
needles ser\c best. 

Complete stenosis is treated in a sim- 
ilar manner, unless distortion exists, 

PARAFFIN INJECTIONS (HYDRO- 
CARBON PROTHESIS).— The judicious 
use of paraffin is allowable in .special 
cases. Unless, however, the most perfect 
asepsis is maintained, infection is apt to 
follow; a marked redness of the skin with 
irritation of surrounding tissues may lead 
to abscess and tissue nccro.si.s. Necrosis 
may also he caused by the pressure I'f 
the injected mass on blood-vessels or by 
cxces.sive heat of the mass. Eniholi.sm is 
apt to follow accidental injection into a 


vein. Overcorrection of the deformity 
may follow an excessive amount injected. 
Unless the melting point is above the body 
temperature, absorption is likely to occur. 

The injection is made with a special 
syringe, strong, with a screw on the piston 
to allow a measured quantity of the semi- 
solid n\ass to be forced slowly into the 
tissues, able to resist the heat of .steriliza- 
tion and with a lumen large in proportion 
lo the size of the needle. 

The paraffin mass c<msists of 1 part 
]>araffin to 8 parts of white vaselin; the 
melting point of the mixture should he 
between 105® and 110® R (40.5® — 43.3° C.). 
The paraffin should flow from the needfe 
in a solid, wonn-like stream, ('are must 
he taken that the flow has ceased before 
withdraw'ing the needle. A drop of col- 
lodion will seal the puncture. 

In raising the nasal depression of a 
saddle-nose, the needle should he inserted 
<iuickly and the paraffin forced into the 
suhciitaneous tissue stcadilj\ If the needle 
becomes plugged the paraffin may he de- 
posited into the forehead or into loose 
tissue on cither si<lc of the root of the 
nose. The paraffin should he so molded 
as to f<.)rm a narrow bridge. When the 
paraffin solidifies, molding is impossible. 

These injections have been successfully 
used to fill out hollow cheeks, and to fill 
the interval between the brows when the 
location wa.s unusually low and marked 
by perpendicular lines. 

PLASTIC SURGERY OF THE EAR 

(OTOPLASTY); 

OUTSTANDING EARS.-Much can 
be done in early childhood to prevent 
this condition. Where a tendency to it 
cxist.s the parents should he induced, if 
possible, to adjust a bandage which shall 
hold the ears firmly against the side of the 
head. This bandage may he worn at night, 
ami if persisteil in will, in most casc.s, cor- 
rect the condition. In adult life, when the 
cartilages are formed, this plan is not so 
feasible. 

Operations may be performed under 
infiltration anesthesia. The solution used 
is boiled .water, or, better, normal salt 
solution in each ounce (30 c.c.), of which 
/4 to 5^ grain (0.015 to 0.03 Gm.) of 
cocaine is dissolved. This is injected along 
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the line of Juncture of the ear with the 
cranium posteriorly. After the tissues are 
infiltrated they are divided aJon^r this line, 
and a crescentic iiap of the skin is dis- 
sected off on both sides. In slight cases 
the ear may: be now held in its corrected 
position by closely suturing the skin mar- 
gins. When the oar resists correction and 
there is tension on the sutures the carti- 
lages of the ear may be divided with a 
small knife through the posterior incision. 
In more extreme cases a wedge-shaped 
portion of the cartilage may be removed, 
care being exercised so as not to puncture 
the skin anteriorly. Kolle outlines the 
flap to be removed from the back of the 
ear with the point of the knife, then 
presses the ear against the cranium, and 
so has the outline of the cranial flap 
accurately made. 

ABNORMALLY ENLARGED EAR 
(MACROTIA) . — This deformity may be 
corrected by either the Kolle method or 
the f’arkhill method, or if the ear is ex- 
cessively large, a triangular section may 
be removed and the parts sutured. An- 
other plan is to remove a crescent of tis- 
sues combined with a small strip from the 
outer margin or helix. 

REPAIR OF CLEFTS AND FIS- 
SURE OF THE LOBULE.— The most 
common form is that produced by the 
tearing out of an earring. The wounded 
part should be cleansc<l, any lacerated 
shreds of tissue removed with scissors, 
and the parts sutured with catgut or silk. 
When seen later, both sides of the cleft 
arc infiltrated, the margins denuded with 
scissors or scalpel, and the parts sutured. 

ENLARGED LOBULE.— This may be 
corrected by first infiltrating the parts, 
then, if the lobule is enlarged in all direc- 
tions, operating by Joseph’s method. The 
incision should be carefully mapped out 
before it is made, particularly if both ears 
are deformed. 

ELONGATED LOBULE.— If the lob- 
ule is too long a vertical incision is made 
parallel to the long axis of the lobule, and 
after removing any cxcc.ss of tissue the 
line of incision is sutured in the direction 
opposite to the original one, thus shorten- 
ing and broadening the lobule. 

SHORTENED LOBULE.— The preced- 
ing operation is reversed. 


ADHERENT AND UNDSVBLOPSD 
LOBULE.— Where the lobule is nearly 
normal and is merely attached by a fold 
of skin, this fold may be divided, the skin 
edges of the lobule united with sutures, 
and the e<Igos of cranial skin likewise. 

Where the lobule is not well formed 
but triangular in shape, it should be cut 
free internally, and a small flap formed 
along the outer margin of the lobule, the 
lobule being trimmed into shape and the 
small flap adjusted around it. 

For the correction of protruding, 
roll, or dog ca *s the writer cuts an 
ellipse of skin from the back of the 
car and the neighboring mastoid 
with the superficial fascia, care being 
taken to expose the periosteum and 
perichondrium, which are stitched to- 
gether with chromic catgut. G. Sel- 
fridge (Calif. St. Jour, of Med., Sept., 
1918). S. and W. 

SWAMP FEVER. Sec Malarial 
Fevers. 

SWEAT-GLANDS, DISEASES 

OF THE. — Although apparently insig- 
nificant, disorders of the sweat are often 
a source of considerable distress. Sudam- 
ina, treated in the sixth volume, page 70.S, 
as a separate article, owing to its impor- 
tance in general febrile disease.s, is one 
of these; but there are, besides, functional 
disorders, which merit special attention 
owuig to the frequency with which some 
of them occur in practice. 

ANHIDROSIS, (»r deficiency of per- 
spiration, may be physiological in the 
sense that some .subjects never perspire 
perceptibly. As a rule, however, it is a 
symptom of some general disorder such 
as diabetes and certain fevers; or of some 
cutaneous diseases such as psoriasis, 
ichthyosi.s, squamous eczema, etc., the 
affected areas failing to sweat when the 
lesion.s are .sufficiently developed. Vari- 
ou.s neuroses also include deficient activity 
of the sweat-glands as symptom. Hence 
the localized areas showing, this defect and 
its inddence with scleroderma. Anhidro- 
sis may also be congenital. 

Treatment — When anhidrosis can in any 
Way be connected with asthenia of vas- 
cular or nervous i!>rigia» the underlying 
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cause should Ive ascertained and removed. 
In addition to this, stimulation of the 
sweat-glands by means of pilocarpine, 
along with vascular tonics such as nux 
votnica, strychnine and also well-regu- 
lated exercise in the open-air and bathing 
followed by light massage are often pro- 
ductive of good results. The anhidrosis 
accompanying cutaneous diseases is met 
by measures addressed to the latter. 

HYPERIDROSIS, OR EXCESSIVE 
SWEATING, also termed ephidroais, 
polydrosis, and sudatoria, is a functional 
dis«)rder of the sweat-glands due to de- 
fective sympathetic or cerebrocentral in- 
nervation. It may be physiological under 
the intlucnce (»f heat, excitement or fear, 
or occur as a result of overexertion. It 
becomes pathoh)gical when it occurs in 
the course of diseases such as pulmonary 
tuberculosis, rheumatism, malaria, the 
anemias, etc.; it is referred to under these 
respective hemlings. The present article 
will include only localized sweating as it 
fjccurs in the axiihe, upon the soles and 
palms, genitalia, face, etc. Occasionally, 
the hyperidrosis is unilateral and may 
affect the half of tlic forehead ami face — 
often with' migraine in the corresponding 
area — and, as in paraplegia, the whtde 
body. 

While in some cases even localized by- 
peridrosis may be constant, it is, as a 
rule, exaggerated by heat nr w'arm 
weather, particularly where the parts are 
covered. Here, especially about the geni- 
talia and in the axiihe, intertrigo may de- 
velop. Sweating palms are usually cold 
and clammy, tht)iigh the sw^eat produced in 
some cases i.s stich as to fill up the hollow 
of the upturned hand and to run t>ver the 
edge. The axiihe and where the breasts 
are large enough to conic int(» contact are 
often the seat of hyperidrosis. Sweating 
of the face, is most marked about the 
forehead, eyelids, and nose; the scalp is 
not infrequently the seat of hemidrosis, 
which often leads in thi.s region to loss of 
hair. Hyperidrosis of the feet is particu- 
larly annoying, since it is frequently ac- 
companied by fetor — a condition studied 
speciffcally below under Bromidrosi.s. The 
soles may become sodden and macerated 
and the skin between the toCvS likewise, 
the feet being thus rendered tender— sufR- 
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ciently so in some cases to interfere with 
walking. 

Treatment. — The patient’s general con- 
dition slumld be carefully inquired into 
and any disorder discovered corrected if 
possible. The nerve centers governing 
the sudatory function should then be 
toned up by means of agents known to 
influence them, viz., atropine, agaricin, 
ergotin« or pilocarpine, the latter in small 
dr>ses. Warm followed by cold douches 
and static baths are very u.sctul to pro- 
mote the activity of the sweat-glands 
where, as in obese and debilitated sub- 
jects, undue patency oi their tubuH under- 
lies the disorder. When on the hand 
there is undue activity of the glands, as in 
hysterical subjects, bromides and valerates 
are indicated. In some cases a deficiency 
in cMlcium underlies the trouble; calcium 
phosphate is the most efficient agent to 
meet this demand. Sulphur is often pro- 
ductive of good results, a teaspoonful of 
precipitated sulphur being given in milk 
twice daily, and once daily if too active. 

For hyperidrosis of the axilla?, hands, 
or feet, local baths with vinegar, an in- 
fusion of walnut-leaves and alum^ a quar- 
ter c)f 1 per cent, solution of potassium 
permanganate, or a mixture of a table- 
spoonful of commercial formol in a quart 
of water, are all effective. Subsequently 
the affected pans should be bathed with 
the following lotion, diluted with one or 
two parts of w'ater: — 

E Naf>hthi)l B 5 parts. 

Clyccrin 10 parts. 

Alcohol 100 parts. 

M, For a lotion. To be diluted. 

Or the following may be used: — 

R Thymol gr. xv (1 Gm.). 

Tanuiu gr. Ixxv (5 Gm.). 

Spirit of camphor. J5vij (210 Gm.). 

M. Lotion. To be applied over sensitive 
area with a brush or cotton wad. 

Subsequently the feet should be care- 

fully dried, and pow'dered with talcum, 
starch, or bismuth subnitrate, or prefer- 
ably with the following: — 

R Salicylic acid .... 5j (4 Gm.). 

Starch Siij (12 Gm.). 

Powdered talc Jiij (100 Gm.), 

Mix thoroughly. Foot nowder. 
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Another efficient powder for the feet is 
the followiiii^: — 

B Bismuth suhni- 

irate S.i (31 Ciin.). 

Sadium salicylate, 3iiss (10 Gni.). 

Mix thorouKhly. This powder may be 
dusted into the socks and shoes. 

The X-rays have been used by a nuiii- 
ber of observers with encouraging results. 
The writer noticed that after a 
long-continued series of sittings under 
X-rays the patient ceased to perspire 
on the part treated. Since that time 
he has had 20 cases of excessive f)er- 
spiration to treat. Nine of these have 
been ciualilied medical men. In every 
case which has been fully treated the 
rays have produced their effect t>ii the 
.sweat-glands, and cither entirely 
stopped their action or reduced it to 
less tbaji normal. In 2 cases which 
were cured by 2 sittings, both suf- 
fered from the effects of too large 
a dose of X-rays (pain, irritation, 
bli.stering, and redness); since then 
all others have been done by the 
longer method. Six sittings, of one 
pastille dose each, at intervals of one 
month, give the best results, and 
cause no discomfort. Tirrie (Ar- 
chive.s of Kontgcnology, Feb., 1912). 

BROMIDROSIS. — This condiiion, alsf» 
termed fetid sweating and osmidrosis, is 
characterized by a more or less strong 
odor of the sweat. It may be general, as 
in the negro; but <fftcn, as is the case in 
.some red-haired subject.s, it is restricted to 
the axillse and feet. When limited i<^ the 
latter, bromidrosis is vulgarly known as 
stinking feet and is a source of proh)und 
mortification to the sufferer — sufficient in 
.some to lead to suicide- The odor of the 
sweat is not always repulsive, however, 
resembling in some instances that of 
flowers, violets especially. In others, 
again, it resembles that emitted by goats 
and even skunks. 

The cause of bromidrosis, where it oc- 
curs in cleanly subjects, is unknown. As 
u.sually met, however, it is due to the too 
rapid decomposition of sweat in the 
clothing and particularly shoes and stock- 
ings, frequent changing of the latter and 


of the underwear and daily bathing pre- 
venting all odor. In .some subjects, how- 
ever, even .such precautions prove un- 
availing, especially in respect to the feet. 
Thi.s form has been attributed to a 
micro-t>rganism, Bacterium feetiduntt which 
develops in an acid medium .such as de- 
compo.sed .sweat affords. In some pa- 
tients. the. .skin of the leet is macerated 
and appears sodden, grayish, or reddish, 
especially between the tt)e.s and at the 
soles. Many patients arc flat-footed. 
Treatment. — Scrupulous cleanliness is, of 
course, of primary importance. The feet 
should he bathed, using tar soap, at least 
twice daily, and the stockings changed 
each time. If the odor persists, various 
powders arc useful, du.ste<l in the stocking 
and between tbe toes, to prevent it. 
Weber reconnneiuls the following; — 

B Pulverized talc.. 

Bismuth subtii- 

trate afi (45 (mi.). 

Potassium /♦cr- 

fuant/auate gr. ‘4 ((M)16 (ini.). 

Stadium salicylate. 5ss (2 fim.). 

b'luids arc .sometimes more efficient. 
The following mixture may be U'^ed to 
bathe the jiaris morning* and evening: — 
H /And suit'll., 

Perri sulph. .a"i 3iss (45 Gin.). 
NaphlhoU, 

Olei thy mi, 

.’IcidI hypo- 

phosph aa gr. viij (0.5 Gm.). 

Aqiue 5 viij (2.50 Gm.). 

In some instances potassium perman- 
ganate or boric acid in the water used to 
bathe the feet suffices. Thin recommends 
that cork soles (or if unavailable, several 
.sheets of blotting-paper), soaked in a 
.saturated solution of boric acid and dried, 
he worn inside the shoe. Several pairs of 
these soles kept washed and saturated 
may be u.sed, thus protecting the feet and 
shoes efficient^'. Even where blisters and 
abrasions were present, Benians obtained 
excellent results from applications of 
glyceijrm well spread over the soles and 
toes after bathing, before the .socks were 
put on. The glycerin acts by preventing 
the formation of noxious products of de- 
composition. Sabouraud recommends the 
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use of a 4 per cent, aolution of chromic 

acid in distilled water. The lotion ks ap- 
plied briskly by means of a pluK of cot- 
ton-wool, care bcinfi: taken that the liquid 
thoroughly penetrate between and under 
the toes. The treatment should be re- 
peated dail}*^ for a few days, then every 
second day, then every third day, till lin- 
ally an application once a week is sufli 
cient. Formaldehyde is anr)ther excellent 
remedy. 

The feet should first be thoroughly 
washed with warm water and s<iav>, 
rinsed, and dried. Then the soles 
and the .skin l)etween the toes are 
paint e<l with equal parts of 3.S 
l)er cent, formaldehyde and distille<l 
water. The Sfdution should dry bc’ 
fore the f<»ot is Cf>\ered. This ireal- 
inent slnmld In* repeated three days 
in succe.^sion. 'J'he efTecl is pr<imf>t 
and lasts for four to six weeks, when 
the apj>lii’alit»n slnnild l>e refieated. 
The sweaiiiig, and the fetor to which 
it gives rise, arc often j)ernianent1y 
cured. Altbofif (Deut. med. Woch., 
Dec., 1014). 

In .sttihborn case.s, which, according 
.Hale, arc pr<‘hal)iy of neuredie origin, and 
are not infrc<iuently nuH in armies, this 
surgcfni .sends tlu; patient willi all his 
foot-gear to the ho>pitaI. Every pair of 
his socks is soaked for an Iiour in bi- 
chloride solution, 1 : J(KK), thoroughly rinsed 
in hot water, and carefully washed. His 
slnies are paintcfl, on the inside, with a 
solutitfii of 1 f»yncc ‘»f salicylic acid in 4 
ounces of alcohol. The feet themselves 
are washed, dried and paitfted with this 
solution, attention being paid to the in* 
terdigital clefts. The entire skin surface 
becomes white from the decompositmn of 
the salicylic acid, after the alcohol’s evap- 
oration. Clean socks are then put on and 
next day the painting is repeated. Per- 
manent cure, Hale says, follows 2 treat- 
ment.s, cleanliness of feet and foot-gear 
alone being necessary to maintain it. 

Another efficient remedy, according to 
Legoux, is the following: The feet are 
first bathed twice daily for .several days 
in a weak infusion of walnut-leaves and 
then anointed twice daily with the follow- 
ing solution: — 


B Glycerin 5ii.ss (10 Gm.). 

Pcrchloriiie of . 
iron (31 Gm.). 

Iisscncc of hi'r,/a 
mot Tn.xx (1.3 Gm.). 

CHROMIDROSIS. OR COLORED 
SWEAT. — The cutaneous product in this 
rather rare condition is, as a rule, either 
blue, red, yellow, black, brown, pink, or 
any intermediate .shade, including either 
of these c«»l()rs. It is not, however, as its 
name sugge.sts, always secreted by the 
sw^eat-glatuls, but may bc due tfi disf>rders 
of the sebaceous glands or of pigmenta- 
tion, or to clirfjinogenic organisms. The 
black sweat (stearrhoea or seborrhoea 
nigricans), which may not, how^ever, l)e 
pure black but slate-like or, again, re- 
semble black varnish and .show a predilec- 
tion for the eyelids ami face, may appear 
suddenly, as does sweat, and has coincided 
with hysteria in most .suhject.s. It 
corresptuids chemically with the brown 
pigment of tbe retinal epithelium. Millee, 
however, has i>b.servcd a form which yields 
tf> antiMq>tics, thus suggesting some 
bacillus as cause. Red and pink sweat- 
ing, usually of the armpits and external 
genitalia, has been traced by Stott 
t<» a torula, which be obtained in 
pure cultures, the intensity of the color 
varying inversely with the temperature. 
Hciding.sfield has attributed red ehromi- 
drosis to srmie ff)rni of erylhro-micro- 
cf>ccus letragenus infection, but on 
weaker groumls. Df another order is 
the yellowish-brown or brown “sweating.** 
The oil}" and resinous character of this 
excretion, which is readily soluble in 
chloroform, point to an anomaly of 
pigmentation, the sweat and sebaccfnis 
glands and the hair-follicles being normal. 
Prown sweating of the armpits has also 
occurred after the prolonged use of coal- 
tar remedies, Tn blue sweating (cutaneous 
cyanopathy) two cliflferent conditiems may 
prf>hab1y act as cause, since in one class of 
cases it is as rapidly formed as sweat 
while in the other the product accumu- 
lates on the .skin as a bluish, greasy pow- 
der which does not yield readily to water, 
while at once removed with ether, alco- 
hol, or chloroform, in keeping with the 
product of the sebaceous glands, or other 
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fatty materials. Blue sweating generally 
occurs in neurotic women, and is apt to 
he most marked before menstruation and 
during obstinate constipation. The con- 
dition must be differentiated from argyria, 
which, as is well known, is due to the pro- 
longed use of silver nitrate and from the 
blue sweating sometimes caused by potas- 
sium iodide. Green sweating is some- 
times observed in workers in copper. 

TREATMENT. — The foregoing data 
point to the need of studying the cause 
of the disorder in each case and of re- 
moving it. Inability to remove the excre- 
tion with water, its prompt removal by 
alcohol or ether, will point to the nature 
of the secretion. In the former case local 
remedies fail; the lone to the sweat- 
glands should be activated by very small 
doses of pilocarpine or. if the sweating is 
excessive, of atropine. Stimulation of the 
skin by means of salt baths or static baths 
is very helpful. Where the morbid excre- 
tion is. fatty it is best treated with a satu- 
rated solution of sulphur in benzene. 
This applies also to the parasitic forms, 
but here the yellow iodide of mercury 
ointment has given the best results. 

TUMORS OF THE SWEAT-GLANDS. 
— These organs may be the seat of tumors, 
but considerable confusion still exists 
concerning their pathological differentia- 
tion. Some seem to spring from the coil- 
gland and have been termed collectively: 
spiradenoma; others from the duct, syring- 
adenoma. Others, again, are cystic owing 
to the presence in the sweat-coil of a cav- 
ity containing a more or less viscid fluid, 
cyatadenoma, with local hyperplasia and 
widening of the canal. The latter forms 
nodules varjdng in size from a barley-sced 
to a pea, the smaller being hard and the 
larger soft. They may occur in large 
numbers on various parts of the body. 
Among other tumors may be mentioned 
benign epithelioma, carcinoma, and adeno- 
carcinoma, which, when situated on the 
vulva, syringoadenoma closely resembles. 

Treatment — Surgical removal or cauter- 
ization by means of galvanocautery are 
the only effective methods available. S. 

SYCOSIS, See Hair, Disease.s of. 

SYMBLEPIjARON. SmEyeubs. 


SYNOVITIS. See Joints. 
SYPHILIS.— ETIOLOGY AND 
SYMPTOMS— Syphilis is due to 
the inoculation of a healthy individ- 
ual with the secretion of a syphilitic 
subject or syphilitic blood containing 
the specific organism. Though usu- 
ally^ transmitted during sexual con- 
gre.ss, it is quite often innocently con- 
tracted in other ways — syphilis in- 
sontium. 7'hc conditions for inocu- 
lation are suclx that the disease may 
be transmitted exlragenitally with 
great facility. It occurs 111 rough con- 
tact of the germ with a surface from 
which the epidermis has been re- 
moved. The removal of the epider- 
mis is essential, the syphililie infec- 
tion having no corrosive jiropcrtics 
per se. 

Clinical experiences that appar- 
ently disprove this assertion are ex- 
plicable by additional factors; if the 
infection lie associated with another 
type of infection which possesses 
specially corrosive properties, the epi- 
thelium may be destroyed by the 
latter, this facilitating tlie absorption 
of the former. l.’'ncleanlinoss favors 
the maceration and removal of epi- 
thelium. When syphilis is associated 
with chancroid — the most corrosive of 
the venereal infections — the absorp- 
tion of the syphilitic virus is greatly 
facilitated. Traumatic removal of the 
epithelium facilitates entry of the 
micro-organism and accounts for a 
relatively speedy development of the 
primary syphilitic lesion. 

When adventitious local circum- 
stances favor a development of ex- 
trerrie sensitiveness and a tendency 
to abrasion of the epithelium under 
slight causes, the predisposition to 
infection is greatly enhanced. Ex- 
treme length of prepuce in the male 
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and of the labia in the female are 
important predisposing causes; also 
alcoholism, for two reasons : first, 
because it tends to produce irritabil- 
ity of the mucous membranes of the 
sexual organs; second, l)ecausc of its 
tendency to produce moral obliquity 
and indifference as to the results of 
sexual excess. Often individuals, 
while under the influence of alcohol, 
contract syphilis from sexual ex- 
posure which w'ould be abhorrent to 
the patient when in his normal con- 
dition. 

1'he virus, long suspected to be 
a germ of some kind, now lias been 
positively demonstrated and accepted 
to l)e a minute organism of the pro- 
tozor)n type, s])irillar in form. 

Incubation Period of Syphilis. — 
After tlie micro-organism of syphilis 
has entered the tissues a certain 
period elapses before its morbid ef- 
fects become manifest. This period 
lasts, iqxm the average, about twenty- 
rmc days, hut varies con.sidcrably 
from this in different cases. luiurnier 
relates a case in which the period 
w'as seventy-five days; Guerin, one of 
seventy-five days ; and the writer has 
noted a case of seventy days. The 
period may be shorter than usual; 
thus, Hammond relates one of three 
days, and Nott reported liis case as 
developing within twenty-four hours 
after wounding his finger in operat- 
ing upon a syphilitic subject. Taylor 
reports a case in which the initial 
lesion appeared upon the .second day, 
induration upon the fourth day, and 
general symptoms during the sixth 
week. It may, however, be accepted, 
as a practical rule, that true chancre 
does not appear before the tenth day. 
Any sore appearing prior to that time 
is probably chancroid, a ‘‘mixed” 


sore, or some simple affection, while 
any appearing later is quite likely to 
prove to be true chancre. 

Specific Micro-organism of Syph- 
ilis. — Fessenden Otis some years 
since claimed that the contagium con- 
si.sted of a degraded infectious cell of 
very minute proportions, acting by 
incorporating itself with the normal 
leucocyte and its derivatives. This 
view is the more .striking because in 
nowise inconsistent w'itli the germ 
theory. By siip]>osing the incorpora- 
tion of a specific bacillus with the 
“syphilitic germinal cell” of Otis, his 
views w'tMe in harmony with the 
bacillar theor^^ Personally, as a 
disciple of Otis, his the<^ry .seemed to 
me to he the most rational and useful 
of all in teaching syphilolog)^ Fveii 
today it is logical in explaining what 
T wdll term, for want of a better w'ord, 
the “mechanics” of syphilis. 

I’he discovery of the Treponema 
pallida by .Schaiidin and Hoffman 
w^as the beginning of the end of all 
controver.sy regarding llie germ origin 
of syphilis. This organism has been 
found by different oh.scrvers in every 
lesion of syi)hilis, including even the 
gummala of late syphilis, and in 
brain and cord lesions. One of the 
most striking facts regarding it is its 
discovery in the brain in paretic de- 
mentia. It occurs in special abund- 
ance in the chancre and mucous 
patch. It has not been found in non- 
.sypliilitic lesions. Monkeys have 
been inoculated with syphilis, chancre 
induced, and the .spirocheta found in 
the chancre. The crucial test of pure 
culture and inoculation has finally 
dispelled all doubt as to its specificity. 

The physical characteristics of the 
spirocheta are distinctive. It is a slen- 
der, actively motile, spiral, slightly 
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refractive organism, varying from 5 
to 21 microns in length, and about }4 
micron in thickness. It has from 5 
to 12 corkscrew-like twists. These 
twists are regular in the recent speci- 
men — less so as the specimen ages. 
It is to be differentiated from the 
Spirocheta ref r ingens and Spirocheta 
buccalis (.S', den Hum), which are larger 
and wavy in outline rather than of 
corkscrew shape, and are less actively 
motile than is the Spirocheta pallida. 
The motion of the latter may be de- 
scribed as a “bending" or “twisting." 

Primary Local Changes. — Syphilis 
practically is constitutional from its 
inception, because we have thus far 
no generally reliable means of pre- 
venting its systemic results. Yet, 
clinically and pathologically, the dis- 
ease is exclusively local during the 
iirst few weeks. So true is this that 
the recent revival of what I am free 
to confess appears to be a “broken 
reed" in syphilotherapy, excision of 
the chancre, is not astonishing. 

'riie first effect of the syphilitic in- 
fection is a gradually increasing ac- 
cumulation of leuc<Kytes at the site 
of inoculati(»n, produced by a modi- 
ficati<.)n of the normal leucocytes and 
connective-tissue elements through 
the intluence of the infection. This 
probably begins immediately after in- 
fection. It is, however, gradual in 
its progress ; hence a certain period 
elapses before changes arc apparent. 

The accumulated previously nor- 
mal cells (the syphilized cells of 
Jiesiadecki, Otis, et al,), according to 
their theory, contained the germs of 
the syphilitic infection. Under the 
pernicious influence of the syphilitic 
infection, the cells became larger, 
more granular, and developed nu- 
meroua nuclei ; ,;wcre infectious, and 


possessed exaggerated powers of pro^ 
liferation and ameboid movement, 
together with a marked tendency to 
retn^grade metamorphosis. 

Taking as our point of departure 
the initial lesion of syphilis, we note 
a localized proliferation of the now 
infected and perverted cells, and, fol- 
lowing the infection in its course, 
thickening of the lymphatic vessels 
and enlargement of the lymphatic 
glands. After a time infcction-bear- 
i n g* — i.c . . s pi rt>chet a-ca r ry i ng — cells, 
or, j)crhaps, indepciident spirocheta* — 
or both — Ciller the rcccptacidum chyli, 
and finally are emptied into the cir- 
culation via the thoracic duct, tlieii 
to be driven to the superficies of the 
hcKly, the central nervous system, etc. 

Various secondary phenomena now 
occur: General adenopathy, as a 
result of (1) the prolifcratitm of the 
cells carried to them by the blood, 
(2) the proliferatirm of llieir own 
lymphoid and connective- tissue ele- 
ments under the stimulus of the 
spirocheta" and their toxins, (3) an 
accuniulalioii of infected material col- 
lected by the absorbents from the 
superficies of the body. Engorge- 
ment of the fauces and pharynx fol- 
lows, due t(^ proliferation in their 
rich network of lymphatics. Mucous 
patches are likely to occur, and are 
quasi papules, due to a circumscrihed 
collection of the characteristic cells, 
— constituting syphilitic granuloma in 
whatever lesion it may be found. 
The same description applies to the 
true papule on the skin. This may 
have an excessive accumulation of 
ceUs and become a tubercle, or, from 
pressure and interference with nutri- 
tion of the normal tissue-elements, 
plus local syphilotoxemia and their 
own tendency to retrograde metamor- 
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phosis, — with or without complicat- 
ingf pus-infcction, — there may be 
formed a pustule that may break and 
result in ulceration. N<xles or peri- 
osteal swclling;s are collections of 
proliferating* syphilitic cells — granu- 
lomata. Secondarily, bone atrophy, 
hyperplasia, necrosis or caries may 
result. ]>one dystrophy from tro- 
phoneurosis may occur author’s 

paper in N. )\ Med, Record, Jan. 9, 
L>13: ‘‘I'niciuc Case of Syphilis of 
the CTanium, Remarks on Sypliilitic 
Hone Dystrophy,',’ etc.). 

'“Fhe foregoing are the essential 
points in the pathok»gy of active 
syphilis, as c\]Hninded by Otis, and, 
with certain modilications taught by 
the author, modernized by the addi- 
tion <»f our microbial knowledge of 
the disease, 'riicre arc, however, many 
phenomena in the course of syphilis 
t«> which the syt)liilized cell bears no 
particular relation. 'Phosuc* inexpli- 
ca!>Ie on tlie ground (»f localized cell- 
accumulation and tissue-<rbstruction 
arc at once rationally explained by 
the acli«>n of sy])hilitic toxins. The 
syphilized cell may reasonably be re- 
garded as a carrier of, or as a col- 
laborator with, the spirochcla of 
syi)hilis in toxin production. 

The danger of permanent injur}' to 
the tissues is proportiimate to the 
amount of accumulated cells, the 
duration of their contact, and the 
quantity and perniciousness of the 
.syphilotoxins. In explanation of 
the foregoing Otis says, “The natural 
course of the syphilitic cell is to 
accumulate in and obstruct various 
tissues, thereby forming neoplastic 
masses .similar in structure to inflam- 
matory neoplasia, and linally to un- 
dergo retrograde metamorphosis and 
elimination, resulting eventually in 


spontaneous cure of the disease.*' 
This view is logical enough, and is 
not likely to be (juar reled with, save 
perhaps as to the “spontaneous cure.” 

As to the tissue-changes at the site 
of inoculation, the first manifestalicm 
of the disease is a ])eculiar lesion 
characterized by induration, due to 
accumulation of cells in the meshes 
of the conncrctive tissue and tunica 
adventitia of the vessels. The cells 
in the vascular walls are cither nmnd, 
spindle-shaped, or l)ranched ; but the 
hulk of the mass consists of the char- 
acteristic round, multinuclear, granu- 
lar cell, derived by transforinatitMi of 
leucocytes or their derivatives. The 
changes arc similar to those of simple 
dermatitis, save in the absence of 
exudate, the absence of fluid ])rob- 
ably depending on thickening and 
contraction of the Mood* vessels, ren- 
<lering it difficiilt for serum to exude 
from them. d'his w(»uld also ex- 
plain the relative local anemia and 
•diminished nutritioti. I'he syphilitic 
infection />rr sr has very fcel)ly irri- 
tating ])roperties. Sucli as it has are 
chiefly due to mechanical effects and 
to a very moderate action of the 
sy])hili floxins. ^'et, the latter, ex- 
tending over many months or years, 
often produces very disastrous re- 
sults in various organs. 

The peculiar affinity of the syph- 
ilitic t>rocess for the lymphatic tissues 
is evidenced throughout. The small 
blc»od~vcs.sels are surrounded by peri- 
vascular lymph-spaces ; it has been 
claimed that the tunica adventitia of 
the smaller vessels is really a part 
of the lymphatic system. This ar- 
rangement is related to well-known 
facility with wdiich infections are 
taken up from the lymphatics and 
conveyed to the general circulation. 
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It also explains general lymphatic 
involvement in infections that pri- 
marily enter the general circulation. 

The evolution of the other elements 
of the local manifestations of syphilis 
— ue,, primary lymphoplasia and ade- 
nopathy — practically is a duplication 
of the changes occurring in the initial 
lesion. Within a few days after the 
latter appears, the lymphatic vessels 
enlarge and harden, often resembling 
pieces of pencil or wire beneath the 
skin or mucous membrane. The de- 
gree of inflammation depends upon 
the amount of secondary irritation of 
the primary lesion and the presence 
or absence of mixed infection. Typic- 
ally, the lymphatic lesion is a hyper- 
plasia rather than a true lymph itis. 

The local infection travels with 
slowness and deliberation. After a 
time a primary adenopathy occurs. 
No general involvement of the lym- 
phatic glands occurs flvr some weeks, 
apparently not until the infection 
has had time to reach the general 
lymphatic system via the tissue-lym- 
phatics, the central lymphatic cir- 
culation, and the general 1)lood'-cir- 
ciilation. 

Each involved gland would appeJir 
to be a depot for the storing up, pro- 
duction, and finally for the distribu- 
tion of the infection. Each gland 
undergoes a tissue-hyperplasia sim- 
ilar to that of the initial lesion, and 
becomes hard and woody to the 
touch. 

The changes at the site of infection 
and in the lymphatic glands and ves- 
sels first involved have been termed 
the initiatory period of syphilis. 

The Initial Lesioh, or Chancre, — 
The typical initial lesion is an indu- 
ration, pure and simple. Mvit the 
facilities for mixed infection smd irri- 


tation are so many that a simple in- 
duration, with absolutely no solution 
of continuity of skin or mucous 
membrane, is exceptional. The 
cjiancre may present itself in the fol- 
lowing forms: (1) Simple erosion — a 
superficial loss of epithelium forming 
a non-suppurating (^pen lesion. (2) A 
greater or less area of ulceration, 
saucer-shaped, due to irritation and 
simple pus-infection. (3) A deep ul- 
cerative excavation with sloping 
edges. (4) I ferpetiform and crustace- 
ous chancre. (5) Diphtheroid or so- 
called “diphtheritic/' chancre. (6) An 
indurated, non-secreting plaque, pap- 
ule, or tubercle. The open varieties, 
of course, present in typical instances 
an underlying more or less character- 
istic induration. {Sec colored plate.) 

P'rosion may be said to include 
about two-tliirds of chancres, and 
usually is situated upon the mucous 
membrane, very often inside the pre- 
puce in the male. Jn sliape it is oval, 
or perhaps a trifle irregular, with a 
raw, polished surface of a wine-red 
color and sometimes a pultaceous 
thin, .sanious fluid, entirely or almost 
devoid of pus. Thc.se erosions are 
flat, and may surnu)unt a thin parch- 
ment induration, or may caj) a hard 
tubercle as large as a marble. Super- 
ficial saucer-shaped ulceration may 
l>e found with the parchment variety, 
but most often with the split-pea 
induration. When it caps a large 
mass of induration, it is apt to be 
quite deep and funnel-shaped, — the 
“Hunterian chancre.” This variety 
sometimes is so large that it sur- 
rounds tfte fntire glans, filling the 
fossa glandis and appearing like a 
semicartilagilious shining white 
beneath thfe qnasi nlncosa. 

The secretion frowi the ulceration is 
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sipt to be scroptirulent. Herpctiform 
and crsiBtaceous chancres may occur 
in any situation. The simple indu- 
rated papule or tubercle is usually 
found upon the skin, the integument 
of the penis, or even upon the prepuce 
itself when it is short and dry. Ul- 
ceration of this form of induration 
might occur if it were kept moist. 
The parts upon which it develops are 
perhaps not so rich in lymphatic 
spaces as those in which a chancre is 
more likely to ulcerate, the collection 
of cells being consequently smaller 
and necrobiosis less marked. 

Several unusual types of chancre 
have been described. French authors 
describe a variety called the “herpeti- 
ff)rm.” 7'his seems to he simply a 
lesion of herpes that becomes infected 
with syphilis and eventually indu- 
rates. In some cases the rationale of 
its formation is exceedingly simple. 
At the time of exposure the surface 
comes in contact with .some local 
irritant. The patient being predis- 
posed to herpes, one or more vesicles 
soon form. The chancrous indura- 
tion develops in the. herpetic lesion 
later on, at the end of the period of 
incubation. I'ournier describes a 
form of chancre that he terms “crus- 
taceous.” This, he claims, may be 
confounded with scabies. The con- 
dition yields to sulphur, which 
chancre does not. Fournier claims, 
however, that expectancy is the only 
recourse in the differential diagnosis, 

The symptoms of urethral chancre, 
when too deep to be seen without the 
urethroscope, consists in a discharge 
coming on after the usual incubation, 
thin, perhaps sanjous, but sometimes 
creamy and thick. There is a pain- 
ful spot in urethra in micturition 
and erection,; possibly with a lump in 


45.S 

the course of the canal, at times dis- 
tinctly perceptible on palpation. The 
type of the discharge depends on the 
complicating urethritis. Symptoms 
of stricture may occur, due to pres- 
sure of the chancre upon the urethral 
lumen. By means of the uretbro- 
soope an ulcer often may be detected, 
and in a short lime the primary and 
later the general enlargement of the 
glands and other sym])toms appear. 
Great caution is necessary in making 
a positive diagnosis until these con- 
firmatory symptoms appear, unless 
the spirocheta can be demonstrated. 
There is a peculiar form of chancre 
that lead to grave errors in diag- 
nosis. This appears as a slight 
erosion of a milky color, ju.st within 
the meatus. Induration is not percep- 
tible and the lesion looks not unlike 
an intraurethra] herpetic lesion. The 
spirocheta may, or may not, be 
demonstrable. 

Varieties of Induration. — (1) The 

simplest form, the parchment indura- 
tion, usually underlies ulceration, and 
is sought by i)incbing up the lesion 
with the thumb and finger so as to 
pre.ss lightly upon its edges without 
bending it. This is the commonest 
form, according to some authorities, 
and certainly is so in hospital prac- 
tice. Jn private practice, however, 
the J-Iunterian chancre, or other 
marked forms, are more frequent in 
the writer’s experience. 

(2) A variety of the parchment in- 
duration likely to escape attention 
consists of a very superficial cell-infil- 
tration, presenting a very slight in- 
duration when lightly pressed upon. 
In appearance it is a slightly brown- 
ish patch covered by very tine scales, 
not unlike a minute 'patch of jisoriasis 
— the *‘dry, scaling patch” (Otis). 
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The author would suf^^gest as a better 
term, “squamous superficial indura- 
tion.” 

(3) The induration may be some- 
what like a split pea beneath the skin, 
its convex surface being capped by 
ulceration. This induration is freely 
movable, with a feeling like wood, 
bone, or cartilage. 

(4) The induration may be large 
and extend beyond the ulceration 
(where such exists), often attaining 
the dimensions of a chestnut or al- 
mond. When such an induration is 
ulcerated, it is sometimes capped with 
a funnel-shaped ulcer, — the Hunte- 
rian chancre. (Jften there is a hard, 
purplish mass of induration, with no 
ulceration, or, at most, a very super- 
ficial erosion. In many cases indura- 
tion is irregular, at times presenting 
several distinct tumors, or united by 
areas of less marked induration, giv- 
ing, in the penis, a “choked” appear- 
ance to the t)rgan. 

(5) A very superficial infiltration 
may underlie a pseudomembrane of 
greater or less dimensions; the "diph- 
theritic chancre” already mentioned. 

Diagnosis of Chancre. — (1) Known 
exposure to contact with a person 
with active syj)hilis, whether the con- 
tact be .sexual or otherwise. The 
surgeon or obstetrician should be on 
guard, especially where attendance 
on a syphilitic is known to have pre- 
ceded a suspicious lesion on the hand. 

(2) The period of incubation. This 
often is worthless — usually so when 
there have been numerous exposures. 
A single exposure, preceding the ap- 
pearance of a sore ten days or mf>re 
warrants the suspicion of syphilis. 

(3) Induration. A large, hard, 
movable, insensitive, semicartilagiii- 
ous, anemic-losing induration is con- 


clusive to the expert, but there are so 
many degrees of induration of geni- 
tal sores that it alone is not diag- 
nostic. 

(4) Discovery of spirochetae in the 
chancre secretion. This is conclusive. 

(5) A positive Wasserniann test. 
This, if of high degree, and in cases 
in which previous syphilis can he ex- 
cluded, is conclusive. When the re- 
action is not marked, or when it 
shows s(»on after the sore appears, the 
.syphilis ]>rol)ahly antedates the sus- 
pected lesion. The Wassermann test 
shows nothing until after general in- 
fection has occurred, f.r., on the aver- 
age in about six to eight weeks. 

(6) Secondary symptoms. 

Loss of Tissue in Chancre. — Thi' 
ulceration in a chancre is important, 
and, aside from irritation, it is ex- 
plicable hv the histological characters 
f)f the lesion. The localized cell-ac- 
cumulation not only presses upon the 
capillaries, but actually invades their 
walls. The resulting malnutrition 
leads to breaking down c»f the super- 
ficial layers <)f the lesion, which, he- 
C(»ming infected, form an ulcer. 

T-he induration of chancre is vari- 
able in its extent, according to the 
tissues in which it is situated. When 
an extensive cut or ahra.sion is inocu- 
lated, the resulting chancre is likely 
to assume the size and conformation 
of the traumatic lesion. 

In quite rare cases of chancre, or 
apjjarentl}'' simple lesions fcdlowcd by 
constitutional syphilis, induration ap- 
pears to be entirely absent. It may 
be overlooked through carelessness 
or its coexistence with chancroid, or 
may ]yt .so slight as to escape atten- 
tion. .^fte^ a chancre becomes phage- 
denic, induration shortly di.sappear.s. 

It is a peculiar fact that typically 



SYPHILIS (LYDSTON). 


455 


indurated chancre is rare in women. 
Contagion is oftentimes spread about 
while the patient is entirely uncon- 
scious of her trouble. This is true, 
not only of the chancre, but of the 
mucous and quasi-miicous lesions. 

In simple chancre the induration 
most generally precedes the ulcera- 
tion, but often follows it, coming on 
during the first week. Primary ulcer- 
ation is probably due to some irri- 
tant or to simultaneous chancroidal 
or purulent infection. This is the 
invariable course of mixed sores, and 
])robahIy most lesions in which in- 
duration folIow\s ulceration, instead 
*»f ])recc<ling il, are primarily either 
chancroid, lierpes, or simple ulcera- 
tion from pus-inicr(»bcs. 

The induration of chancre may be 
slight and may disappear s(.) rapidly 
as to be overlooked. Cases have been 
observed in which, it lasted only ten 
or twelve days, but the ordinary dura- 
tion is one to three months, in im- 
properly treated cases; in rare cases 
lasting for some years. In cases of 
.syphilis in which there is no history 
of antecedent chancre, the author be- 
lieves that an initial lesion has ap- 
|>eared and dt.sappeared wnthoul hav- 
ing been o)).scrved. 

Secretion of Chancre. — ^This is 
scanty and seropurulenl, and remains 
so throughout unless the sore be- 
comes inflamed, then being profuse, 
purulent, and perhaps bloody. Some 
chancres exhibit a marked and per- 
sistent tendency to bleed: the so- 
called “hemorrhagic chancre.'" The 
author recalls one case of this sort in 
which later “transformation!’ into epi- 
thelioma .occurred. 

Many attempts at autoinoculation 
have been made with syphilitic secre- 
tions, thus far in vain, as a rule. 


When a chancre is inflamed and 
secreting profusely, its secretion — 
containing toxins and pyogenic mi- 
crobe.s — will produce a pustule if 
autoinoculated. This may be fol- 
lowed by’^ ulceration, but never by 
hard chancre. When the sore is 
mixed, autoinoculation is, of course, 
feasible. 

The secretion of a chancre, and 
blood or serum drawn from it, con- 
tain the Spirocheta pallida and are 
virulently infectious. 

Comparative Frequency of Chan- 
cre and Chancroid. — Fournier finds in 
private practice that the frequency of 
chancre as compared with chancroid 
is about three to one. Vet the statis- 
tics of ten years at one of the large 
Paris hospitals show that chancroid 
comprised about 80 per cent, of sores. 
From clinical experience the writer is 
inclined to believe that these esti- 
mates are fair criteria in private and 
hospital practice. In hospital prac- 
tice, liowxver, patients with atypical 
and possibly mixed sores often are 
lost sight of after they leave the hos- 
pital. Doubtless many of these 
afterward deveh^p syphilis, thus cut- 
ting down the percentage of simple 
chancroids. 

Complications of Chancre. — ( 1 ) 

First and simplest w^e have vegeta- 
tions or papillomatous growths: the 
so-called “venereal warts.’^ These 
result from local irritation combined 
with heat and moisture, and are iden- 
tical with vegetations occurring under 
other circumstances. The writer be- 
lieves that, w'hile in no sense syph- 
ilitic, they, like herpes progenitalis, 
thrive best on syphilitic soil. Proper 
cleanliness usually will prevent them. 
(2) Inflammation of chancre, giving 
rise to considerable pain and profuse 
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purulent secretion. (3) Chancre may 
be complicated by chancroid, consti- 
tuting “mixed sore,*' — unless the two 
forms of disease appear in different 
locations. (4) Chancre may be at- 
tacked by phagedena or gangrene. 

Mixed Chancre. — When a chancre 
becomes inoculated with chancroid, 
its ulceration deepens and it grad- 
ually assumes the general characters 
of chancroid ; but, unless phagedena 
occurs, induratiem usually still per- 
sists. Oftener than usually is sup- 
posed, however, the chancroid in- 
hibits the chaiicrous induration, thus, 
syphilis oftentimes fctlhnvs an appar- 
ently typical soft sore. Slight scle- 
rosis is apt to be melted away by the 
chancroid and thus e^veape attention. 
When chancroid develops primarily — 
from typical mixed infection — it gen- 
erally runs its usual course until the 
incubation period of syphilis has 
elapsed, when induration occurs. The 
secretion of the mixed sore ccnitains 
the spirocheta, is autoinociilable, and 
transmits either or both diseases to a 
healthy j)erson. In some cases chaii- 
crend rapidly heals, or the incubation 
period of syphilis is long, and indu- 
ration develops in the cicatrix of the 
chancroid after it lias soundly healed. 

The test for mixed chancre is: (a) 
seareVi vW (fil aulo- 

inociilation. J*>y the term autonn>cU' 
lable is meant a sore the secretion of 
which, inoculated in a new situation 
in the diseased individual, w'iJl pro- 
duce typical chancroid. 

Floth poisons may be contracted at 
once or either variety of genital 
lesion may develop primarily and 
later be inoculated with the other 
disease. 

Jt- * '■ ^ncre may undergo trails- 

when situated in a 


moist locality, such as a mucous or 
quasi-mucous surface, it may lose its 
hardness and at the same time be^ 
come transformed into a quasi-mu- 
cous patch by becoming covered with 
a characteristic whitish pellicle. At 
times the .sore acquires the form of 
the mucous patch, yet retains its in- 
duration. The ‘‘diphtheritic” variety, 
first described by Morrow, possibly 
may sometimes be the mucous trans- 
formation just described, but the 
author has met w^ith a number of 
cases exactly corresponding with 
Morn.) vv ’s dc sc r i pt i( m . 

Phagedenic Chancre. — Phagedena 
attacking chancre is likely to be f)f the 
gangrenous form. The piiltaceoiis 
and serpiginous varieties are rare. 
After phagedena once, has invaded a 
chancre, induration no longer is per- 
ceptible. If the sore be of the mixed 
variety, the pullaccous or scrpigintnis 
form of phagedena is then likely, 
llassereau and Diday believe that the 
type of syphilis following phagedenic 
chancre was excci>tionaIIy severe. 
This is true in my experience, but is 
explicable by the fact that phagedena, 
per sc, probably is due either to gen- 
eral debility or to a peculiar diathesis 
that lessens the resistance to disease. 
Phagedetm probably is due to mixed 
infection in which streptococci play 
a leading role, associated with a lack 
of tissue resistance. 

Infectious Secretions in Syphilis 
and Infection. — Inoculations with the 
.secretions of chancre and of mucous 
patches, and al.so with syphilitic blood 
have been made w^ith entire success. 
Whether, the blood is infectious be- 
tween the periods of active manifes- 
tation of the disease has not been 

determined by experiment/ but from . 
accidental ‘ observations made npbn ^ 
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vaccinal syphilis it probably is. The 
discovery of the specific spirocheta in 
the blood, and the results of the 
Wassermann test in “intervals of 
quiet” in syphilis, substantiate the 
foreg^oing opinion, originally ex- 
pressed by the author in 1885. The 
secretions of non-syphilitic lesions 
occurring upon a syphilitic are not 
inoculable unless mixed witli his 
blood, c.g., the secretions of gonor- 
rlica and chancroid in a syphilitic 
transmit only grinorrhea and chan- 
croid unless they contain syphilitic 
hicjod. Diday inoculated pus fn)m 
acne pustules produced by jxdassium 
iodide on a sy]jhilitic subject, but 
with negative results. It probably 
also is true that a vaccinc-lynipli de- 
riv(*d from a syphilitic is not capable 
of i>r( uliicing syphilis tinlcss it con- 
tains some of his blood, h'his, how- 
ever, should make the i)bysiciau no 
tess cautions, for it is easy for blood 
to mix with the lymph and remain 
undetected. The vaccine-scab from a 
syphilitic patient always is dangerous. 

Inoculations with the secretions c)f 
tertiary lesions and w'itli ])l(K)d during 
tlie tertiary, stages are negative, with 
some apparent excc])tions. Presence 
f»f the spirocheta seemingly should 
throw any case out of the category of 
tertiary phenomena. As to w'hethcr 
the same can he said of the Wasser- 
manu test appears an open question. 

The relative non-traiismissihility of 
tertiary syphilis has been claimed as 
evidence that the lesions of this 
stage are not syphilitic at all, but 
simply sequelae. Neither the mucus, 
sweat, urine, milk, nor semen, are 
inoculable, unless mixed with blood 
or secretions of a lesion containii^ 
tfic y^rocheta. Even the saliva is 
innocuous unless mucous patches or 


other lesions exist in the mouth, in 
which case it is contagious in the 
highest degree. The spirocheta must 
be present, else no secretion can 
transmit syphilis. Furthermore, the 
spirocheta is not always readily 
demonstrable. 

In every method of transmission of 
syphilis, save two, the general disease 
always is preceded by chancre, and 
the existence of the latter may be 
inferred. Chancre is never i)rcsent in 
the case of (1) infection of the child 
in uicro, and (2) infection of the 
mother through the child— the latter 
method still a subject of controversy. 

Modes of Contagion. — (.'ontagion 
may' he mediate or immediate. The 
former means transmission of sy'pli- 
ilis through the medium of infected 
drinking-utensils, tobacco ►-pipes, tow- 
els, etc. Chancroid is rarely thus 
transmitted, hut syq)hilis often, be- 
cause of the multiplicity of its lesions, 
some apj)arcntly insignificant, yet in- 
fectious. Pv immediate contagion is 
implied direct contact of an abradetl 
surface with a secreting lesion or in- 
fected surface or with svphilitic blood 
from a non-syphilitic, lesion iira syph- 
ilitic subject. The type of this mode 
of contagion is, of course, infection 
during sexual intercourse, but it may 
occur in many other v\^ay^s; often it is 
contracted in operating or e.xamining 
syphilitic subjects, or in delivering 
syphilitic women. The use of rubber 
gloves eliminates this danger. 

Chancre often is contracted in kiss- 
ing, a small, perhaps unrecognized 
mucous patch on the cheek, lips, or 
tongue of the diseased person inocu- 
lating any slight fissure or abrasion 
present about the mouth of the 
healthy subject. Sources of especial 
danger are unnotic^ oral lesions- 
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Duration of Chancre.~The chancre 
may last for only two or three weeks, 
but in the majority of cases an erup- 
tion appears prior to its disappear- 
ance. It may last for months, espe- 
cially if complicated. The indura- 
tion may last for years. Under 
proper treatment it usually disap- 
pears promptly, unless very exten- 
sive, wdicn it ma}' be vciy slow in re- 
.solving. 

Number of Chancres. — Chancre 
generally is single, but may be multi- 
ple, according to the number of 
points ])rimarily inoculated. Jt nsii- 
ally is situated upon the genitals, be- 
hind the corona glandis in the male 
especially ; but its situation varies 
very greatly. Initial lesions of the 
face, tongno, nipple, and fingers are 
not so very rare, and many chancres 
of the tonsil have been reported. The 
author has met with two cases of 
chancre of the eyelid. Urethral 
chancre is not uncommon. 

GENERAL INFECTION, CON- 
STITUTIONAL, OR SECOND- 
ARY SYPHILIS. 

The initiatory period ends when 
the infection has traversed the lym- 
phatics, entered the receptaculiini 
chyli, and Ihcncc passed into t*hc 
blood. No tissue enjoys complete 
immunity from the ravages of the 
disease. We will consider the vari- 
ous phenomena as they appear in a 
typical case. 

Follow'ing the initiatory^ period, 
with its initial sclerosis and primary 
adenopathy, there is an apparent 
period of incubation lasting, on an 
average, forty to forty-five days, and 
followed by general symptoms. Dur- 
ing this so-called second stage of 
incubation the syphilitic infection is 


slowly traversing the lymphatics and 
making its way into the blood. 

DIAGNOSIS. — Constitutional 
Syphilis. — "I'he diagnosis of constitu- 
tional syphilis is established from the 
lesions shortly to be described, and 
by the blood test : — 

Wassermann Test. — This depends 
on the princij)le of complement fixa- 
tion by union of a particular l.)acterial 
substance witli the antibodies of in- 
fected blood. In llu; standard lest, 
the susj)ected serum is mixed with 
extract froiii. the liver of a syphilitic 
fetus. Jf syj)hilis he ahsenl, coin 
plete hemolysis occurs. If it he i)re>i- 
ent, hemolysis results of a degrt‘e 
inverse to the intensity (activity) of 
the infection. For the technicjuc of 
the Wassermann test, the reader is 
referred to the fifth volume, pa,£>e 

Sources of Fallacy, — (1) The lest 
fails in a certain proportion of syi>h- 
ilit»ics; (2) a j)ositive reactimi not 
infrec|uently is obtained in other dis- 
eases, and in ])resiimptively heallliy 
persons; (3) a mildly positive reac- 
tion, when taken ah>ne, is not con- 
clusive; (4) a negative reaction 
means nothing dermite. 

It must lie admitted, desj)ite the 
foregoing sources of fallacy: (1) that 
varying degrees of competency of 
laboratory workers exist ; (2 ) that 

a strongly marked positive reaction 
may he taken to mean syphilis. 

The known fallibility of the Was- 
.sermann test and the inequalities of 
expertness of laboratory w{)rkers 
limit the usefulness of the test, 
greatly to the detriment of a large 
proportion of .syphilitics. Thus, in 
one case of a physician suffering 
from a suspicious lesion of the palate, 
three or four Wassermanns and 
several examinations for the spiro- 
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cheta had been made, with negative, 
results. The lesion was typically 
syphilitic, and I so stated. Dr. Joseph 
Zeisler confirmed the diagnosis. 
Later, the lesion was pronounced by 
an eminent authority J'inccuti angina. 
Several positive Wassernianns sub- 
sequently were obtained. The pa- 
tient was treated for a few months, 
and for two years thereafter frequent 
Wassermanns were negative. Later 
they were again positive. 

Noguchi's luetin test is not constant 
in lues. Jt is more fre<inent in late 
than recent cases. Wliilc the Was- 
sermann temls to hcconic nej^ativc 
under mercury, the luetin remains un- 
chanj^ed. A. ('hicffi (Giorn. ital. d. 
mal. ven. c d. pelle, May 26. 191H). 

Lauge's colloidal gold test confirms 
other tests. It i.s valueless unless 
a Jiatisfartory indicator is prepared. 
In tabes it may predict paresis. In 
tahe.s and ccrehrospiiial lues it may 
he positive where the Wassermann, 
cell count and globulin are negative. 
In t’cneral i)aresis it is invariably 
positive. In normal lluids it is in- 
variably negative. Harvey (Calif. St. 
Jour, of Me<l.. 1(>, 170, 1018), 

General Aden opa thy . — ' r h c infec- 
tion, after entering the right heart, i.s 
finally disseminated throughout the 
tissues, producing (</) toxemia and 
(6) cell-proliferation, the first evi- 
dence of which usually consists in a 
general glandular enlargement. 'Diis, 
however, may coexist with or follow^ 
the rosetda. The enlarged glands 
now encountered are reproductions of 
the initiatory" adenopathies. 

The Roseola. — At the end of about 
forty to forty-five days, on the aver- 
age, after the chancre, a period of 
“general, systemic infection and local- 
ized cell-accumulation” begins. The 
first evidence of general infection is 
usually a peculiar eruption of rose 
spots: the roseola. Although this 
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eruption may escape observation, it 
probably is constant, in some cases 
lasting for some weeks, probably 
from two to eight, in others only" a 
few hours. In its general appearance 
the eruption is not very unlike meas- 
les. The spots are of a dull, rose-red 
hue, and disai)pear on pressure when 
recent, though later on leaving a cop- 
pery stain. 

'fhe syphilitic roseola is due to 
dilation of the cutaneous capillaries, 
with subsequent stasis, and the exu- 
dation of leucocytes and red blood- 
corpuscles. Possildy the dilation and 
stasis are rellex phenomena due to 
local irritation by" the syj)liilitic in- 
fection, or to the direct infiuonce of 
the infection upon the vascular walls ; 
but a more rational explanation is that 
of a direct influence upon the sym- 
pathetic centers analogous to that 
jiroduced by quinine, belladonna, etc., 
and I)y emotions. In Ihe previous 
editions cd this work, and in his 
“l.cctures on S 3 "philis,” 1885, the 
author said: “1'he disturbing ele- 
ment in tlie action of syphilis on the 
.sympathetic is pro])ably a toxin or 
toxins elaborated by the syphilitic 
micro-organism.” 7'hc discovery of 
the ."'pirocheta justified our early" con- 
clusions. 

Syphilitic Prodromes. — The roseola 
may he preceded or accompanied by 
malaise, headache, backache, rheu- 
matoid pains, anorexia, nausea, pros- 
tration, sleeplessness, and nervous 
irritability", and in some cases quite 
sliarp febrile movement, perhaps fol- 
lowed by perspiration. These are 
the symptoms of “sy^philitic fever,” 
or, as Diday more correctly terms 
them, '"syphilitic prodromes.” It has 
been claimed that these symptoms 
may depend upon so many coincident 
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disturbances that the term syphilitic 
fever is obviously inaccurate. This 
observation, however, may be falla- 
cious because of faulty methods of 
study. The various symptoms are 
toxemic, and, although they vary in 
severity, i)robably might be demon- 
strated in all cases by careful inves- 
tigation. The temperature, be it re- 
marked, raredy is studied. 

Pharyngofaucial Infiltration. — 
About the time the roseola aj)pears, 
there is a development of inflamma- 
tory engorgement (»f the tonsils, 
pharynx, and soft palate, usually in- 
volving the whole faucial surface. 
The explanation of this invoK^ement 
on ihe basis of lymphatic engorge- 
ment, due U> the abundance and super- 
liciality of the lym[)batic capillaries 
of the alTected pfirts. is quite plaus- 
ible. That vasodilation due to the 
action of sypbilotoxins upon the sym- 
pathetic is an associated factor, seems 
probable. 

The Papular Syphilide. — .Xfter the 
roseola in tyj)ical syphilis appears an 
eruption of true papules. This may 
occur when a roseola has not been 
noticed, or coincide with it, hut gen- 
erally follows it after a variable in- 
terval: often some weeks or months. 
The papules usually arc most promi- 
nent about the borders of the hair 
upon the forehead, forming the 
corona veneris, or “venereal crown,” 
but may be scantily scattered over 
the breast, back, and limbs, or thickly 
studded all over the body. This 
eruption lasts longer than the roseola, 
occasionally remaining prominent for 
a number of months. At first it is 
of a rather bright-reddish hue, but 
this gradually fades, leaving the char- 
acteristic coppery red color, due to 
deposition of blood-pigment in the 


congested area sublying and super- 
imposed upon the lesion. 

Syphilitic Alopecia. — As a rule 
during the early months of the sec- 
ondary period, often coexistent with 
the papular eruption — falling of the 
hair, or alopecia, occurs, due to dis- 
turbed nutrition in the hair-follicles. 
The loss of hair may be general, but 
it usually occurs in quite characteris- 
tic patches. 

Tliis lesion of early syphilis espe- 
cially appeals to the writer as a 
tropboneurusis. This may be danger- 
ous ground, for the close ass«>ciation 
of alo])ecia with tangi])lc cell-deposit 
in other situations has led U.y its tacit 
acceptance as an evidence of the 
acti(m of syphilis in loco. lUit it is 
not unusual to find papules from 
which the hair has not fallen inter- 
spersed with non-infihrated alopecia. 
In most cases the alopecia seems to 
bear no e/Tect relation to cell infiltra- 
tion. Some authors ascribe it to local 
“poisoning” of the hair-follicles. 

Syphilis of the Nails. — The nails 
of the fingers and toes may become 
brittle and luslerless, or from very 
great infiltration and nutritive dis- 
turbance — and perhaps secondary 
pus-infection — syphilitic onychia may 
occur, prc.senting obstinate ulceration 
around and beneath the nail. 

Pustules, Vesicles, and Precocious 
Skin-lesions. — Pustules or vesicles 
may form during the papular stage, 
as may also ulcerations resembling 
tertiary or late secondary lesions. 
The latter constitute precocious syph- 
ilides. These lesions are due to (a) 
pressure on nutrition, (b) local tissue 
intoxication, (c) special coincidental 
irritation, and (d) pus-infection. 

Special Mucous Lesions.— These 
are modifications of the syphilitic 
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papule resulting from a different sit- 
uation and surroundings. Mucous 
patches, constantly subjected to irri- 
tation from friction, heat, and mois- 
ture, are examples. These lesions 
are elevated plaques of a milky or 
grayish color, covered with a grayish 
exudate, and arc not greatly unlike 
the i)rim;i.ry superficial erosion some- 
times seen upon the genitals. When 
situated in relatively moist and un- 
cleanly regions — r.(/., about the anus, 
upon the scrotum, vulva, or between 
the digits — they hy])crtrophy, form- 
ing broad papules or excrescences 
more or less elevated, sometimes cov- 
ered with a ‘:iuasi-diplitherilic deposit, 
and usually discharging a foul-smell- 
ing. serous secretion. 'riiesc are 
mucous tubercles, or condylomata. 
Almost typical papillomata may com- 
plicate them. 

Visceral Involvement. — Visceral 
involvcnietits arc common in syphilis, 
congestion characterizing the early 
scc«)ndary, diffuse intiltration the late 
secondary, and distinct gummy de- 
pfisit the sequelar period, 'render- 
ncss over the liver, spleen, and kid- 
neys is c>ccasionally observed in early 
syphilis. Transient albuminuria is 
not uncommon. 'Fhe author repeat- 
edly has called attention to the dan- 
ger of late complications developing 
in viscera affected in the early stages. 

Early Ocular Syphilis. — During 
the active period an infiltration of 
cells into the iris and ciliary body 
often sets up an iritis in no way dis- 
tinguishable from the iritis of rheu- 
matism, trauma, etc. Later the 
cell accumulation sometimes forms a 
distinct nodule, or tumor, often erron- 
eously termed '‘gummy tumor of the 
iris.” This is especially likely to 
occur in late syphilis, in which event 


it may, perhaps, be justly styled 
“gummous.” Similar plastic nodules 
may form in the choroid at this pe- 
riod. In late syphilis the eye may be 
involved secondarily to brain lesions, 
by necrosis or caries of the orbit, or 
by retinal involvement, resulting in 
optic atrophy. 

Early Osseous Symptoms. — Tlonc 
pains, usually l(K:alized, and localized 
subjjeriosteal accinnulati(»ns of cells 
termed nodes frequently occur dur- 
ing early syphilis, although more 
characteristic later. Pain is due to 
intraosseous or subperiosteal pressure 
by the dense accumulation of cells. 

Early Nerve Involvement in Syph- 
ilis. — Sy])hilitic toxins are prominent 
in early .syphilitic nerve disease 
'rhev a])parently act (a) by direct in- 
toxication of nerve-tissue; (b) by 
induction of vasomotor changes via 
the syrnpatlictic ganglia or the so- 
called monarchic vasomotor center; 
(r) direct intoxication and irritali(m 
of ])lood-vesseIs in the nervous 
system. 

Organic or functional nervous dis- 
turbance is caused in many ways, 
viz.: (1) by invading the lymphatics 
surrounding nervous structures: (2) 
by involving the tissues round the 
blKK»d-ves.sels supplying or draining 
the part; (3) by invading the arterial 
walls; (4) by infiltration of tissues 
contiguous to nervous structures; 
(5) by involvement of the nerve or 
brain parenchyma pn»per; (6) by in- 
volving nerve-sheaths or the menin- 
ges. These conditions act by: (1) 
irritation ; (2) pressure-innutrition 

and occasionally degenerations; (3i 
passive hyperemia and edema from 
venous obstruction ; (4) localized 

anemia (ischemia) from arterial ob- 
struction; (5) lymphatic obstruction. 
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Any of these conditions may occur 
ill both the early and the late periods. 
Extensive destruction from breaking 
down of the neoplasm is rare in the 
earlier lesions. Gumma may de- 
velop early, however, from the in- 
trinsic malignancy of the disease. 

Tile terms “early” and “late” ap- 
plied to syphilis are rather indelinite, 
it is true, but perhaps are the best 
that can be offered, (iummy lesion.*, 
occur much earlier in some cases than 
in others. 

LATE SYPHILIS, SEQUELAE 
OR SO-CALLED TERTIARY 
SYPHILIS.— The Tubercular Syph- 
Hide (Gummy Infiltration). — For 

over thirty years lluf author taught 
that the S(»-callcd tertiary lesions of 
syphilis were “se(|iiclar.” W ith the 
advent of tlic Spirncheta pallida and 
its dtMviunsiration in many of the late 
cases, and the frecjucncv with which 
a positive W'assc-rmaiin is hjiuicl in 
such cases, one would be expected to 
abandon this sequelar view. The 
author not only Inis not abandoned 
it, l.)Ut until it lias been shown that 
the spirocliela of late syphilis has 
lost none of its pathogenic properties, 
lie will feel more limily than ever 
convinced that the typical tertiary 
lesions, and especially the nerve and 
Iirain lesions <.)f late syphilis, are 
sequelar. Supixirting this are the fol- 
lowing, viz. : ( 1 ) 'i'lie spirocheta and 
its host are subject to tlie same bio- 
logical laws as are other organi.sms. 
(2) The primordial controlling law is 
mutual adaptation of tis.sue-cell to 
germ. (3) This adaptation results in 
an increased tolerance of the host 
and a lessened virulency of the para- 
site. (4) Just as the gonococcus may 
lose it.s virulency, yet remain indef- 
initely in the tissues, so may the 
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spirocheta, (5) Stmitoly gon-- 
ococcus may produce lesiau^ which 
persist and become permanent, in 
spite of having become non-virulent 
Notable examples arc chronic pros- 
tatitis and seminal vesiculitis. (6) 
The complement-fixation test and 
Wassermann test arc analogous in 
this: viz.: they show that toxemia 
may he produced long after the germ 
has lost its primary virulency. They 
are alike, tco, in that this toxemia is 
al>.sent in many case.s in which ante- 
cedent syphilis (n* gonorrhea is un- 
deniable.. I low else can we explain 
s<»me (if the vagaries of both tests? 
(7) A recrudescence of activity of 
both gonococcus and spirocliela may 
occur, but the lesions long present 
still may be the results of their per- 
nicious activity long since past. (Si 
If the so-callcd tertiary le^ions are 
due alone t«» the spirocheta, why do 
not lociunotor ataxia, visceral gumma, 
and paresis occur in early syphilis? 
Hemiplegia occurs, it is true, but 
rarely, and usually is followed by 
complete recovery. That the extent 
and danger of syphilitic' phenomena 
are.in direct ratio tr» their remoteness 
from the active period is very sug- 
gestive. (‘M 'fhe long periods of 
quieseenee preceding the tertiary 
phenomena. (10) The occurrence of 
slow vascular changes, never mani- 
fest until long after the secondary 
manifestations of the disease. Ves- 
sel changes leading to the cerebral 
hemorrhages of late syphilis are 
plainly from perverted nutrition and 
of very slow development. (11) The 
iodides resolve gummous lesions, but 
are ofrlitle or no specific value in 
early syphilis. 

As to the que.stion of treatment, 
it is of no importance whether or not 
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late Syphilis be regarded as a period 
of sequelae. Possibly, however, re- 
garding it as such may lead to more 
thorough and prolonged treatment 
and offset pernicious confidence in 
salvarsan and the Wasserniann test. 

The Gumma. — C)ne of the most 
frequent of llie tertiary lesions, or 
sequehe, is the tubercular eruption, 
'iliis has hccMi said to be due to a 
localized accunmlation of morbid 
cell-material or “gtinmiy infiltration.” 
'This gummy material is termed by 
W'agner '‘sypliih'ma,” and is de- 
scribed by biin as an infiltration of 
cells indisi ingiiishable ln»ni the iH»r- 
m:il while bhiod-cells <»!* leucocytes, 
lie statc.s lliai their morbid effects 
are due It* mere interference with 
fund ion and nutrition ])y pressure, 
llaiimler also claims that tlie cells of 
.sypliih^mata lack specific microscopic 
characters, l,»nt are identical with 
those (tf granuloma in general. 

'I’hc tub'crcular, or gummy, lesion 
may develop in any situation, its fa- 
vorite location‘s ]»eing the cellular tis- 
sue, skin, bones, liver, testes, brain, 
and kidneys, and, in cliildren espe- 
cially, tlie lnnj»s. 

This gummy material is a grayish- 
red, hom<igeneous mass (.)f greater or 
less consistency, found either as a 
diffused or circumscribed infiltration, 
but never capsulalcd. When it is 
superticial when it is excessive or 
involves vessels, causing localized in- 
nutrition from pressure or vascular 
obstruction, the whole mass is liable 
to disintegrate and form an open le- 
sion, or break down into pus or 
puruloid material that may absorb 
through fatty or granular degenera- 
tion without ulceration. The longer 
the active period, an<l consequently 
the more pronounced the lymphatic 


changes, the greater the liability to 
severe tertiary lesions. 

After removal by fatty degenera- 
tion there is a tendency to recurrence. 
Hence tlie difficulty of curing the 
disease at this period. This tendency 
is due to an increased injury to the 
lymphatic structures already greatly 
impaired by lesions of the active 
period. The impairment consists in 
fibrosis due Uy low inflammatory 
actiiMi mechanically set up by the 
cells. Thi.s, of course, interferes with 
li.ssue-ntilrition. 

'riiu.s, the various lesions and their 
tliffereiit degrees of severity in the “ter- 
tiary stage of syjihili.s*’ depend upon 
( 1 ) the damage priKinccd in the 
active period and its duration : (2) the 
con.sliliuional condition of the in- 
dividual; (3) the relative degree of 
activity of the spirocheta in late 
syphilis and the deg’ree of viruicnev 
of its toxins, and (4) the extent to 
whicii injudicitnis treatment has in- 
jured the jiaticiil. 

Late, or Sequelar, Nerve and Brain 
Syphilis. — 4'be nervous lesions of 
late syphilis are more severe, and the 
]n*ognosis much graver, than in the 
case of tile early nerve phenomena. 
4'he accumulation of iieoplasic ma- 
terial in and about the delicate nerve- 
structurcs, occurring in late syphilis, 
is associated with and probably de- 
pendent upon: (1) The local damage 
inflicted in the active stage in the 
form of a fibrosis with vascular and 
lymj)hatic obstruction. (2) Penna- 
nenl disturbance of nutriticMi, from 
the toxemia of early syphilis, the 
effects of which are slow in develop- 
ing symptoms. (3) The debilitating 
effects of prolonged sypbilization and 
the prolonged treatment necessitated 
by it. (4) Prolonged mental worry. 
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with or without alcoholic or other relation of syphilis : Ip locomotor 
excesses. (5) M times, iminiinity to ataxia was long in disptite. Erb 
remedies acquired, (a) by the spiro- maintained that 61 per cent, of cases 
cheta, {h) by the patient.' of locomotor ataxia are due to sypli- 

Prohahly the nerve and brain ilis. Since tlie discovery of the spiro- 
lesions of this period act cliiedy cheta and the advent of the Wasser- 
through mechanical and niifrilional iiianii test, most authorities believe 
distur!)ance. tbe viriilenre of tlic that locomotor ataxia practically al- 


spirocheta having long .since I)ec(>me 
exhausted. 

ParaJyse.s — such as hciniplc^jn, pa- 
raplcf^ia. and nunmjtJcf^ias of differ- 
ent kinds — arc apt to occur, and arc 
due either to localiy.cd deposit of 
syphiloma external or internal to the 
struclures iinolvcd, or to diffuse in- 
terstitial deposits and i)roliferation of 
obstructive tissue. (Jummy tumors 
may occur in the brain proper or its 
membranes, or the latter may un- 
dergo a chronic thickening resem- 
bling chronic meningitis from other 
causes. (lummy deposits in and 
about the cerebral ve.sscls arc pro- 
lific causes of paralysis. Vascular 
degeneration often is the cause of 
those miliary aneurisms often the 
source of apoplexy and hemiplegia. 

The various cranial and spinal 
nerves are likely to Ijecome involved, 
'rhis involvement may be central, 
with or without coincident brain-in- 
volvement, or peripheral, affecting 
any part or all of the distribution of 
the nerve. As with the brain, the 
nerve-lesion may ctmsist (1) of a cir- 
cumscribed or diffuse gummy' de- 
posit; (2) of sclerotic changes pro- 
duced (fl) by lesions of the active 
period or (h) by setiuclar gummy 
deposit ; (3) of destruction of normal 
tis.sue-elemeiits. 

It is well known that gummy in- 
filtration and kx:alized depOvsits with 
consequent paralysis occur in the 
cord, but the extent of the etiological 


ways is due tr> syphilis — hereditary 
or ac(iuired. In this view the author 
concurs. 

The prognosis of late tierve and 
Inaiii SA'philis is notoriously had, but 
often more hopeful than scniie believe. 

Syph Hides. — "I'lie syphilitic skin 
eruptions — “sypliilicles,” or “s\ jdiilo- 
dermala'* — are manv and {»ften con- 
fusing. W'here papules are the es- 
sential feature of the eruj)ti(>n it is 
termed a “papular .syphilide,” Simi- 
larly the eruption, may be designated 
as vesicular, pustular, tulicrcular, 
squamous, crust aceous, or ulcerative, 
or as papulopustular, i)apulosqiiam“ 
ous, etc., the first part of the combined 
term corresjumding to the feature of 
the mixed crui)tion that is most 
prominent. L'Jcerative sy'philidcs may 
be designated as superficial, deep, ser- 
pigiinnis, or perforative. 

The principal distinctive lesion.s of 
.syphilis that occur at various periods 
during its course are macules, pap- 
ules, nuic(;us patches, nnic«)iis tu- 
bercles, condyloniata, vesicles, pus- 
tules, bulhe or blebs, rhagades or 
fissures, gummy tubercles, and dif- 
fuse gummy deposits and infiltra- 
tions. Dependent upon some oif 
these lesions, different forms of deep 
and superficial ulceration, attended 
or followed by peculiarly formed 
crusts ^nd scars, may occur — syph- 
ilitic ecthyma and rupia — ^ulcpro- 
crustaceous syphilides. Squamae or 
scales may also be noted. 
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The jgeneral characteristics of the 
syphilkies are [Keyes] : (1) poly- 

morphism of all lesions, includinj; 
the chancre; (2) rounded form of 
the eruptive lesions and ulcers; (3) 
lividity or “ham-color,” becoming 
coppery, then grayish, and finally 
white and shining as cicatrization oc- 
curs; (4) absence of pruritus and 
pain excepting in hairy regions, and, 
with respect t<‘ pain, in the bones; 
(5) syniinetry, generalization, and 
su])erlicial character of the early 
erupti<nis, in all save precocious or 
malignant cases; (6) tendency to 
grouping of the later eru])tiuns, 
which involve the true skin and tend 
t(j scarring; (/) tendency to circular 
arrangement ; (8) scales compara- 

tively thin, white, generally superfi- 
cial, and non-adherent; (9) crusts 
irregular, thick, and adhoretit, green- 
ish or Idack from admixture of dis- 
f.M gatn'zed 1 )Icwk 1; (10) abrupt edges of 
both skill and mucous ulcerations, 
which are not undermined, are slug- 
gish, and bleed easily; (11 ) rounded, 
depressed appearance of cicatrices, 
which are thin, movable, pigmented 
at times, but eventually becoming 
white and sliining. These scars often 
arc crescentic or lu)rseslit)e-shaped. 

n'lie term “polymorphous” is ap- 
plied to the sypliilides because there 
is no form of skin-lesion that may 
not occur. Indeed, no single lesion 
usually is present: a papular sypli- 
ilide rarely is purely papular, vesicles, 
pustules, or . erythematous patches 
usually being found at the same time. 

In addition to the foregoing lesions, 
syphilitic fever, alopecia, headache, 
osteocopic pains worse at night, ‘anal- 
gesia, anesthesia, indolent lymphitis, 
iritis, sore throat, and mucous 
patches are also typical phenomena. 


PROGNOSIS. — Baiimler claimed 
that the infection of syphilis lasted 
from eighteen months Uy three years. 
After this, the blood and secretions 
of ojicii lesions ceased to be conta- 
gious, and many held that, in most 
cases. es])ecially if properly treated, 
no further manifestations ever were 
experienced, 'file advent of the Was- 
sermaiin test has rather disturbed the 
severity with which we had come t<» 
regard the prospects of a large pro- 
portion of syphilitics. It is positive 
in c|uile a porportioii of suppt)sedly 
cured cases. '^I'his, however, has not 
disturlied the author’s belief that a 
large pro|)ortion of syphilitics, under 
]n*<jpcr conditions, are curable. The 
author believes that it is never sate to 
rely upon any test, laboratory or 
clinical, to prove that any given 
.syphilitic has been cured. Eternal 
vigilance and repeated periods of 
treatment are tlie only safeguards. 

Tile prognosis as regards severity 
of .syphilis varies with the habits and 
resi.stance of the jialient and the as- 
.siduity in treatment. There is no dis- 
ease tlie duration and course of wdiicli 
arc .so uncertain. (.)iie cannot stale 
arlntrarily in any given case that the 
disca.se lias or has not terminated. 
'I'liis is esi>ecially true when we con 
sidcr that it may ])ermanently im>dify 
the patient’s constitution, even though 
no typical manifestations appear after 
a certain time. No method of blood- 
exainiiialion thus far suggested ha.s 
proved absolutely reliable. Even the 
Wassermann test is very frequently 
fallible. 

The disease may manifest itself as 
a series of mild secondary eruptions 
followed by apparent recovery, or it 
may afford no evidence of its pres- 
ence after the initial sore throat until 



466 


SYPHIUS (LYDSTON). 


late in life, when suddenly tertiary 
lesions — uc,, sequehe — crop out. 

Curability of Syphilis.— Proof of 
its curability lies in the cases of sec- 
ond attacks, cited by reliable authori- 
ties, and in the fact that, whatever the 
possibilities of tertiary lesions, they 
are not necessary, and probably often 
are sequel?e. Sequelar syphilitics 
may procreate healthy eliildren. The 
blood and secretions of tertiary le- 
sions often seem no loii.Ljcr inuculal>1e. 
The g:erm origin of S 3 'philitic infec- 
tion being admitted, the spontaneous 
tendenc}" to cure of s\*philis is almost 
be^vond controversy'. It is part of the 
life-historv of the micrO“(»rganism. 

'rhe prognosis of syphilis as re- 
gards the life <»f tlie ])atieiit is a mat- 
ter difhcult Xu determine, h'alal re- 
sults from syphilis usually are inci- 
dental to secjuelar lesions of the 
arterial or cerebrospinal s\'stems or 
of the viscera. They (jccur, as a rule, 
at a period so remote from the orig- 
inal infection, and the symptoms are 
so obscure as regards the specificity 
of their tirigdn, tliat it practically is 
impossible to determine the primary 
cause in many cases, liven a negative 
VVassermann does iKit disprove the 
existence of syphilitic or of jiost- 
syphilitic lesirms. This much may 
be .«aid. however, namely; Active 
syphilis is a disease tliat is essential^ 
benign, per sc, so far as danger to life 
is concerned. It is probable that, in 
well-treated cases, the average lon- 
gevity is not seriously diminished by 
the disease, especially if the patient 
is strictly observant of the rules of 
personal hygiene laid down by the 
careful physician. The danger to life 
increases with improper treatment 
and bad habits, and compounds very 
rapidly after middle life, because of 


arterial and visceral damage inflicted 
by the active stage of the disease. 
When May a Syrphilitic Many?— 

Our best authorities assert that, on 
tile average, marriage is safe at the 
end of three years. Fournier gave 
these requirements: (1) Present free- 
dom from symptoms. (2) Advanced 
period of the disease. (3) A con.sid- 
crable peri«»d of alisolute freedom 
from symptoms. (4) A mild type of 
the disease. (5) Prolonged and thor- 
ougii treatment. (6) Xegalive W as- 
.‘-ermanns <»n repeated examinations, 
cxieiiding t.iver a perif^l of at least 
a \'ear after systematic treatment has 
been suspended. In any case, the 
physician should decline to assume 
any responsibility, lie should merely 
stale the facts, explain tlie sources of 
lH)Ssil>le danger, and allow the pa- 
tient decide for himself. 

CONGENITAL SYPHILIS.— Ac- 
quired Syphilis in Children. — Con- 
genital syphilis should be differ- 
entiated from infantile sjqihilis in 
general. 4*he coiiise and manifesta- 
lii»ns of ac(|iiired syphilis in children 
are in nowise different from tlie same 
a It taction in the adult, t.liildren may 
hecome inoculated hy kissing persons 
with oral or labial chancre, mucous 
patches, fissures, or ulcers, or l^y 
nursing a syphilitic mother or nurse. 

Infection in vaccinatitm mu.st also 
be. remembered, alt]u)iigh non-human- 
ized virus is now almost exclusively 
used, and such an accident occurs 
onl^' witli virus infected hy (a) han- 
dling by syphilitics in the process of 
manufacture, (b) unclean hands of 
the vaccinator, (r) unclean (syphi- 
lizcd) 'instruments or dressings dur- 
ing vaccination. 

Cases of children infected through 
criminal assault also have no bearing 



SYPHILIS (LYDSTOK). 


467 


upon congenital syphilis, save that 
great care is to be exercised in dif- 
ferentiation. 

The author has reported the case 
of a boy of 6, who contracted syph- 
ilis by sexual contact with a syph- 
ilitic girl of 13. 

It is held by many that either 
parent may transmit syphilis to the 
child, but the ({uestiini of a father’s 
ability to procreate a syphilitic child 
williout first infecting the mother is 
still sub judice. The jiresence of the 
spin»clicta probably is incompatible 
witli the life of the spermatozoa. 
The most plausililc view is that, 
while the presence of the syphilitic 
germ is necessary in order that the 
semen sliould he inocnlablc. its t>res- 
eiico is unnecessary in order that the 
father should impress the fetus with 
c(HKliti<uis which, while not specific* 
ally s\j)hilitic, arc none the less de- 
rivati\es that disease. Inirther 
W’assermann studic.s [irohahly will 
show not only that congenital syph- 
ilis is more frequent than hitherto 
supposed, hut also that the father 
alone is oftencr resjxmsihle for the 
infection than has been lielieved. 

Syphilis Hereditaria Tarda. — In a 
scries of lectures at the liopital 
Saint-Louis, iMntrnier called especial 
attention to late hereditary syphilis. 
He reports some interesting cases in 
support of his view that the first 
manifestations of hereditary syphilis 
may be after the i)eriod of infancy, 
and even, in adolescence, ICxpcricnce 
with the Wassermann test tends to 
confirm Fournier’s opinion. 

Lesions of Congenital Syphilis. — If 
not present at birth, lesions of vari- 
ous kinds develop from time to time. 
The writer has delivered children 
with a well-marked roseola. Ero- 


sions and excoriations of the quasi- 
nmeous surfaces about the genitals, 
anus, and mouth are likely to de- 
velop, and may form true mucous 
patches or even condyloniata. A 
‘‘scalded"’ appearance of the anus is 
quite characteristic. “Snuffles” de- 
\el()p after a time, and the nares be- 
come so obstructed that respiration 
and nursing are interfered with and 
nutrition is still further impaired. 
Ozena may develop and lead to ne- 
crosis of cartilages. No syini)tom is 
so characteristic as snuflles. Caution 
is necessary in diagnosis, however. 
Many young children, especially in 
such climates as that of our lake- 
region show a catarrh f)r coryza ex- 
ceedingly like syphilitic snuffles. 

A livid macular eruption is some- 
times seen, and ulcerations may form 
about the mucous orifices. Papular 
and pustular lesions are not infre- 
(juent, and sometimt\s quite charac- 
teristically affect the palms and soles. 
Subcutanetnis tubercular lesions may 
be .seen in a few cases. 

An eruption occasionally occurs 
that is identical in physical character- 
istics with ordinary pemphigus in the 
adult. This “infantile pemphigus” is 
an unniistakalde evidence of syphilis. 
The hulke arc sparsely distributed. 
Sometimes but one or two blebs are 
present. It is especially apt to alTect 
the palms and soles. The fluid varies 
from turbid serum to pus, sometimes 
bloody. When the cuticle ruptures, 
the fluid dries into a greenish crust 
and ulceration occurs beneath. The 
author h^is met with a number of 
typical examples of this eruption. 
The hair and the nails are less likely 
to become affected than in the adult, 
but a brittle, lusterless condition of 
the nails occasionally is noted. 
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Taylor has called especial attention 
to lesions of the bones, oftenest in 
the diaphyso-epiphyseal junction of 
the long bones. The possible de- 
j)endence of certain cases of rickets 
upon nutritional perversion inciden- 
tal to hereditary syphilis is a ques- 
tion of the greatest interest and 
imix>rtance. 

The most important manifestations 
of hereditary syphilis arc the lesions 
of the viscera. Any or all of the vis- 
cerja may be involved, the cruinective- 
tissue changes being especially likely 
in the liver, spleen, and kidneys. 

1'he permanent teeth in congenital 
syphilis are irregular, notched, and 
pegged, and the conformation of the 
alveolar arch is imperfect. The two 
upper central incisors are “Hutchin- 
son’s test lecth,’^ These are short, 
vertically notched, narrow, and 
rounded at their corners. 

Inhere is in the syphilitic newborn 
a marked tendency to apoplectic 
effusions, |>articularly in the brain 
meninges and probably also the cord. 

Interstitial keratitis practically is 
pathognomonic and, if coincident 
with the .syphilitic teeth, puts the 
diagnosis beyond doubt. The author 
has had under his care a typical case 
of keratitis wdiich did not cKCur until 
the child was 10 years of age, there 
having been no previous phenomena 
of syphilis, save the typical teeth, the 
significaiic of which was overUK)ked. 

TREATMENT.~A rational ther- 
apy of the disease must necessarily 
conform to its natural course. Our 
aim should be to combat its nuUcrics 
morbi and reinforce the spontaneous 
tendency to removal of its results, 
until the system triumphs. The the- 
ory of Ehrlich, that syphilis could be 
stamped out by sterilizing the blood 


with salwsan, i 
of the antidotal 
much to the profit of tyroa in syph- 
ilology and of commefcialists in 
medicine. Possibly some more ex- 
perienced, not to say more conscien- 
tious lieads, also w^ere turned. In 
any event, mercury is still our 
sheet-anchor. Slow', continuous, and 
moderate use of mercur}% for a period 
corresponding to the maximum time 
of the normal duration of the disease 
as nearly as may be, zciihnut at any 
tinu' producing its full physiological 
effects, if it can he azu)ided, generally 
will bring about a cure that can be 
accomplisficd in no oilier way. 

It is well known that mercury 
the power of inducing fatly degen- 
eration and elimination of inflamma- 
t<»ry products, or “of relieving tissues 
encumbered wdth superrtuous and ob- 
structive material.” This condilion, 
<»f the tissues is precisely wdiat exists 
in syphilis. Mercury sh-oiild, there- 
fore, be administered throughout the 
disease, not as antidote, but to re- 
move the morbid results of it as fast 
as they are formed, until linally tiie 
syphilitic impression upon the organ- 
ism naturally has cxliausted itself. 
Rather peculiarly every method of 
treatment advocated in two- or tliree 
centuries — with tlic exception of sal- 
varsan — has compri.sed such meas- 
ures as tend to produce rapid tissue- 
changes, and, more especially, elimi- 
nation. The sweating cure; the use 
of hot baths, as at the Hot Springs of 
Arkansas; the purgation and starva- 
tion cures, Boeck’s method of syph- 
ilizatbn, and the barbarous treatment 
by pustulation with tartar emetic, all 
these are chiefly active through their 
power of inducing fatty changes in 
the tissues. Hydrotherapy results in 
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incrisRS^ iteihation. This is espe- 
cialiy iihi^rtant in view of the toxins 
elaborated by the spirocheta. 

The action of mercury upon the 
blood is of great practical interest. 
Opposite effects may be produced, ac- 
cording to: (1) the doses used, (2) 
the duration of its administration, 
(3) the constitutional condition of 
the patient, and (4) the stage of the 
disease. (See Mercury, vuliunc vi. ) 

If the drug be given in a less vig- 
orous fashion for a hjiiger ])eriod, 
pallor and debility may result, due 
to (le]>reri:ition in the red corpuscles, 
delihrination of the bh^od-plasma, 
and increased tissue-waste. A cer- 
tain degree fd these effects is un- 
avoidable; it should lie onr chief aim 
to keep iheni williin hounds, and thus 
avoid permanent injury. Pallor, 
wasting, debility, pustular or vesicu- 
’ lar eruptions, “mercurial fevei and 
tremors may result from it, without 
occurrence of the characteristic ptya- 
lism. On the other hand, small doses 
of mercury, in various cachectic (»r 
anemic conditions, particularly dur- 
ingf tile se<juela? (.)f syphilis, stimulate 
hematogenesis, rapidly improving’ 
the (jualily and (juantity of the red 
cells, and tihrin, thus lessening hy- 
dremia. Iodine, until salvarsan came 
in vogue, was regarded as second 
only to mercury, 'riie drug still is 
valuable, more particularly in late 
syphilis. The iodides — of which 
potassium iodide is the type — act in 
two ways in syphilis, viz. : firstly by 
producing fatty degeneration and 
elimination of morbid products, espe- 
cially toxins; and, secondly, by lib- 
erating, exciting to renewed activity, 
and eliminating the mercury that is 
stored up in the tissues, thus assist- 
ing its action. The first of these is 


the more important, iodides having a 
powerful effect in resolving the prod- 
ucts of inflammatory changes or ad- 
ventitious deposits, irrespective of 
their cause. The incorrectness of the 
argument that iodine can cure syph- 
ilis only by liberating mercury from 
the tissues is shown by the beneficial 
effects of the iodides in cases of late 
syphilis in which mercury never has 
been administered. Since the advent 
of salvarsan some have held that the 
iiKlides no longer have a place iiuthe 
therapy of syphilis. In this the 
author does not agree. While their 
range of usefulness is not so w'idc as 
before salvarsan they are .still of 
immense value. 

Treatment should begin as soon a.s 
the diagnosis is established. The 
duration of the initial lesion is thereby 
shortened, and secondary symptoms 
moderated, if not prevented. To 
save the patient thus from lesions 
upon the body or face is desirable. 

Mercur}'^ may be given (a) by the 
mouth, (b) intramu.scularl\\ (c) by 
inunction, (d) by vapor, (c) intra- 
venously. Tn many cases oral ad- 
ministration must be relied upon. 

The mildest and least irritating 
form internally is mercurous iodide: 
the green or protiodide. It is best 
given in pill form, beginning with 
doses of, on the average. grain 
(0.013 Gm.), thrice daily. This dose 
is continued several days, then in- 
creased one pill per day until the 
gums become slightly tender or the 
stomach and bowels disturbed. The 
writer, when the gums are slightly 
affected, gradually lessens the dose 
until the patient is taking about half 
the amount, producing slight physio- 
logical effects. This is the patient’s 
average dose — usually from two to 
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five pills. This g-enerally should be 
continued — with certain intervals of 
rest — throughout the course of treat- 
ment. It often is well to substi- 
tute from time to time some other 
mercurial. 

It is the physician's duty to tell his 
patient that if he wishes to get well 
he must take remedies for at least 
three years, and if any doubt exists 
at the end of that time he would best 
add another year, especially if he has 
matrimonial intentions. Tn the case 
of women a still longer period before 
marriage is advisable than in men. 

The patient must he convinced 
that it is necessary to avoid liquor 
and tobacco for an extended period, 
and that he must abstain from his 
accustomed various dissipations and 
excesses. 'Phis point must be in- 
.sisted upon. f*atients who use alco- 
hol and tobacco do not tolerate treat- 
ment well, and are prone to develof) 
serious nervous lesions later on. The 
etiological relation of tobacco to can- 
cer of the oropharyngeal cavity and 
tongue, in late syphilis has been the 
subject C)f special study on the 
author’s part, whose belief in its im- 
portance is tirmly fixed. (Amcr. Jour, 
of Sur(j., Feb., 1915.) 

In some cases mercurial inunctions 
or mercury-vapor baths must be 
wholly depended upon. Uoth are 
very efficacious in (jbslinate skin-le- 
sions. The dis.scniination of mer- 
curous vaj)ors over the body largely 
explains thei benefit from inunctions. 

It formerly was .sometimes neces- 
sary to bring a j)atient under mer- 
cury v'ery rapidly: c.g., in syphilitic 
iritis, in which a few hours’ delay 
might he fatal to the eyes. Calomel, 
V\iL grain (0.005 Gm.) every hour, 
accomplished the desired result. If 


necessary, ptyalism can be produced 
thus in twenty-four to forty-eight 
hours. With the advent of salvarsan 
this emergency method became ob- 
solete. 

Another raj)id and efficacious 
method is Lewin’s method of hypo- 
dermic injection. From U) % 
grain (0.004 to O.OOS (hn.) of mer- 
cury bichloride, in combination with 
*/:io grain (0.002 (im.) of morphine 
and a small quantity of sodium chlo- 
ride, is dissolved in 15 niiiiinis (0.'^ 
c.c.) of distilled water, and injected 
into the muscles, preferably of the 
buttock, once or twnce daily; a 
minute dose of cocaine may he added 

Taylor used a mixture of calomel 
and sodium chloride, 5 ])arts of each, 
suspended in 50 i>arls of distilled 
water. (.)f this fluid an ordinary hy- 
podermic syringeful may he injected 
every eight or ten days. The but- 
tocks and the hack beneath the scap- 
ula? are the best injection sites. 

1'he newer salts of mercury have 
ahno.st supplanted the hichl«)ride and 
calomel for hyi>odennic use. 'Die 
succinimide and salicylate are best, 
and should he given at intervals of 
two pr three days to a week, in doses 
carefully adjusted to the tolerance of 
the patient, deeply in the gluteal mus- 
cles. For emergencies, intravenous 
injections of bichloride of mercury 
are generally (juite as efficacious as 
salvarsan; further, the heneticial ef- 
fects are more lasting. Doses of 
from to Yi grain (0.008 to 0.03 
Gm.) dissolved in sterile plain water, 
or salt solution, may be given daily 
for several days in some cases. In- 
jections should be made very slowly, 
and the effects carefully wratched. 
Colitis and stomatitis sometimes fol- 
low a single dose. Were it not for 
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this danger, the author believes that 
mercury intravenously might advan- 
tageously replace salvarsan alto- 
gether. 

For females with very weak stom- 
achs, and, in children, gray powder — 
hydrargyrum cum creta — is excellent. 

It is an almc»st universal custom to 
use i(Klides only lale in the disease, 
chielly in tertiary lesions; yet many 
olistinate secondary lesions also yield 
to the iodides. It is well to give a 
few weeks’ course of the iodides from 
time to lime, tlin)uglH)nt the cour.se 
of mercurial treatment. A small 
amount of the nascent mercuric 
iodide may he added. In precoci<jus 
syphilis, witli early destructive skin 
and mucons lesions or nerve-changes 
iodides formerly were onr chief re- 
liance. It is in lale syphilis, however, 
that they are most rtdiahle. especially 
with mercury in the “mixed treat- 
ment." ( innmiy lesions recjuire an 
excess of the iodide.s ; hut, in all 
cases after the lesions are under con- 
tn)l, a j)rolongcd mild mercurial 
course should he instituted. 'Fliis is 
the proper meiliod (d* treating the 
uee]>er lesions of the hrain, sj)iiial 
eord, hones, viscera, and testicle, tu- 
bercular lesions of various kinds; the 
various scaly eruptions; and the later 
grouped or particularly obstinate 
syphilides. Salvarsan has largely dis- 
placed iodine in (►hstinale lesiims in 
all stages, it should he followed by 
routine use of mercury. 

New Remedies. — Sarsaparilla was 
long thought to be a specific. Among 
llie new preparations were cascara 
amarga, berberis aquifoliiim and stil« 
litigia, alone or in combination. 
Experience with these demonstrated 
their unreliability. As bitter tonics 
the vaunted vegetable preparations 
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arc all more or less useful, but as 
specifics they are arrant humbugs, 
'fhe only valuable addition to our 
armamentarium is salvarsan, or “6(X).’' 

llavinp: from the Sivvi leaned toward the 
shU* ot cuuservaUstn ;u\d h'.w'mg waited 
until personal experience warranted the 
formulaticm of cvnndusion-i. possibly what 
the author hereinafter says comes with 
better i^race tlian if he had received with 
open arms the new dru^ as a remedy des- 
tined to “wipe syi)hilis off the map.” 
Prom careful tjhservation the author is 
convinced of the Kreat value salvarsan 
in meeting the following indications; (1) 
I’roinpi removal of severe genital lesions, 
thu?> lessening, first, the danger of infect- 
itig otliers; second, tlie danger of dctect- 
n»ii: third, local discomfort; fourth, de- 
structive local ccmiplicatious. (2) The 
prevention or prompt rctnoval of distigur- 
ing skin legions. (3) I’recocions or malig- 
nant syphilis and ol>stinale destructive 
hone aiul cartilage lesions, especially of 
the face and nose. (4) C’asc.s resistant to 
or intolerant of jncrcur 3 \ In this class of 
cases salvarsan often is of inestimable 
service. (5) ICarly nerve and brain and 
all \isceral It^sions, with tlie exception of 
renal syi)liilis. In late nervous lesions its 
use occasionally '' •perhai>s always — is justi- 
fiable. (0) I'ases of syphilitic cachexia ur 
aiienii.a, vvliieh often consist of a combi- 
nation <if overlreatme.nt and S 3 ^pliilis. (7) 
Severe and rapidly destruetive lesions of 
the thn*at and obstinate lesions of the 
tongue. (H) Syphilis iiiv(»lving the organs 
v)f si)ecial sense, i?xcepting the retina. (9) 
ICarly tabes or exceptiiuially in late — not 
terminal— cases in (be hope of relieving 
severe pain or sphincter trouble. (10) 
Infantile syphilis. 

I’hc drug is not promising in most cases 
of tabes; yet occasional early cases are 
apparently^ benefited by it. In the au- 
llior’.s own experience there have been 
cases in which, whether psychic or not, 
the beneficial re.sults have been endur- 
ing for many months, whatever the 
future may show. The Wassermann test 
in general is valuable in salvarsan work, 
but not always necessary. In primary 
syphilis it is of no service, and in later 
cases where the diagnosis is clear the 
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clinical behavior of the cases often makes 
the Wassermann superfluous at the time. 

In certain obviously, or even probably, 
tertiary conditions, where the Wasser- 
mann reaction is ncRalive, we should be 
governed as to indications for salvarsan 
by the clinical phenomena. The same is 
true of obscure nervous manifestations 
with a clear or even probable history of 
lues, but with a negative Wassermann. 

Mercury alone can cure many cases 
of syphilis if persisted in, ])ut with 
ars]>henaniine active Ireatinent can be 
greatly shortened and in the very 
early stages llie disease can even be 
aborted. A positive reaction in- 
dicates secondary syphilis, and thr 
disappearance of the positive reaction 
for six months after inercnry has 
been stopjied is evidence of cure. Gib- 
son ( lirit. Med. Jour., Feb. 8, I919r 
Contraindications to salvarsan have been 
advanced. Paresis, advanced tabes, late 
degenerative brain lesions, acute febrile 
disturbances, alcoholic inebriety, advanced 
arteriosclerosis, and organic heart lesions 
have been accepte<I as such. The author 
would lay stress on the danger of .salvar- 
san in renal syphilis. 'Fhat advanced nerve 
and brain lesions — unless the retina is in- 
volved — arc a contraindication does not 
appear to he a fact. In many of the 
more serious lirain and cord lesions there 
is nothing to lose and everything to gain, 
and by using moderate or even full doses 
we may occasionally <lo great good. In 
any event the patient and his friends are 
entitled to the benefit of the doulit. 

In some Cases salvarsan is of great diag- 
nostic service, c.//., cases of suspected 
malignancy, such as lesions of tlie tongue, 
where the Wassermann test is negative 
and the microscopic findings not positive. 
For many destructive lesions with an ob- 
scure history, an absence of spirochetaN 
and a negative Wassermann, salvarsan 
may he not only valuable, hut imperative. 

Renal syphilis aside, the condition of 
the kidney is in general most important. 
Even markedly sluggish renal action is a 
contraindication for the drug. When act- 
ual organic renal disease is present this 
applies with especial force. 

In arteriosclerosis complicating syphilis, 
the impaired kidney — usually a part of the 


cardiovascular pathology — rather than the 
vascular changes per se, renders salvarsan 
dangerous. Its entrance into the circula- 
tion is safe in direct ratio to the rapidity 
of its elimination. The intramuscular 
method is here safer than the intravenous, 
the einunctories not being suddenly over- 
taxed. Where emergencies are not to be 
combated, the intramuscular method is 
more effective, due to the slow absorp- 
tion and elimination of the drug. Obvi- 
ously, uranalysis prior to the use of sal- 
varsan often is a w'ise precaution. 

Arsplienamine i.s generally recog- 
nized as of paramount value. Its 
magical effect occurs because it has a 
pow'crful destructive effect upon the 
.spirochete. It likewise has a r(3bo- 
rant or tonic effect. Three inunctions 
of mercury per week is a valuable 
auxiliary measure, particularly in the 
primary and secondarj'^ stages. No 
one is in an authoritative position 
today to state how long the treatment 
should continue. Too often the physi- 
cian stops treatment after a single 
series of arsphenaminc injections, and 
perhaps a course of mercury, because 
the WasstTinanii has become negative. 
This usually requires later resump- 
tion of treatment, with valuable time 
lost. Before any jiaticnt is discharged 
from observation a diagnostic spinal 
puncture, should be made. Scham- 
berg (Fenna. St. Med Soc.; Med. 
Rec.. Nov. 10, 1918). 

It has been the author’s experience that 
wdiere salvarsan alone is relied upon, and 
the infection is brought under control, re- 
lapses are more frequent and earlier than 
where the case has been controlled by 
mercury alone. 

Reverting to the value of intravenous 
injections of mercury, the author recently 
gave to an early ataxic salvar.san intra- 
venously. At the same time bichloride in 
K-grain doses was given intravenously in 
a similar case. Both had typical syphilitic 
histories. The Wassermann test was neg- 
ative in both; spinal fluid not examined. 
The result from salvarsan was negative. 
Improvement in the mercury-treated case 
was marked after the first injection and, 
after three injections, astonishing. 
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Mediod. — In general, the intravenotis 
method of administering salvarsan is best 
for emergencies; it is least annoying and 
least painful in all cases. The intramus- 
cular method sometimes apparently gives 
better results where speedy action is not 
indispensable. It is, however, more pain- 
ful, and in expert hands not so simple. 

Technique.— The author’s aim has been 
to simplify and decommercialize the tech- 
nique of the salvarsaii treatment. The 
sm«allcr the bulk of mciistrunm within the 
limits of safety, the better. A!)soliitc asej)- 
.si.s is necessary. 

For intramuscular injection, either the 
lumbar portion of the erector spiiue or 
the glutei should be .selected -preferably 
the latter. For tlie intravenous method 
any acetssihle vein will do. the median 
hasilic or median cephalic preferred. The 
skin is i)repared in the usual manner and 
then painted with tincture of iodine. In 
the iiitravenons method, the vessel may 
he expos<l by incision, if necessar 3 ' — as it 
very r.arel^y is, oftener in w'omen than in 
men. Care should be taken not to apply 
the tourni<juet too tightly, else the ar- 
terial supi>ly will !)e cut off and the veins 
made less prt>Tninent. A needle for the in- 
travenous metliod sin Mild not ht‘ larger 
than 21 or 22; that for the intramu.scular 
should he about No. 18. 

I 'or the intramuscular method the au- 
ihui prefers suspension of the drug in 
iodized oil of sesame. 10 per cent., rub- 
bing up the mixture thoruughlj' with mor- 
tar and i>estle. h'rofn .1 to 6 c.e. are in- 
jected, half upon each side of the spine 
or glutei. The needle should be det.icbcd 
from the syringe before iiijeeling to as- 
certain whether or not a vessel has been 
punctured. If so, a new puncture should 
be made, (iauze, or cotton and collodion, 
serves as a <lrcssing. 

'Pbe degree of local reaction from the 
intramuscular method varies. Som<‘ pa- 
tients are glad enough to keep quiet for 
several days; other.s refuse to lay up for 
more than a few hours. Some of the lat- 
ter regret their obstinacy a day or two 
later. There is occasionally a slight rise 
of temperature. 

Sometimes, after absence of immediate 
reaction, tenderness and pain at the site of 
intramuscular injection and a rise of tem- 


perature, after hotli intramuscular and 
intravenous methods, develops later. This 
pertinently suggests advisability of rest 
for several days in uiosl cases. 

For the intravenous method the author 
employs the neosalvarsan via a Luer 
syringe, using only 10 c.c. of sterile salt 
solution, mixing the riose in a mortar. A 
gauze dressing completes the operation. 

Local reaction following the intravenous 
method means one or several of the follow- 
ing: (I) Infection. (2) Ifijcctioii of the 
fluid into the cireiimvascular cellular tissue. 
(3) Injection of vein wall. (4) Transfixion 
of vein. (.S) 'Poo rapid injection. 

Case of laryngeal syphilis which, in 
spite of intensive antisyi)liililic treat- 
ment for years, suddenly became dan- 
gerously pr<.)gn‘ssive. intravenouv. 
injections of sodium iodide w'cre be- 
gun, increasing by 5 grains (0.3 (.on.) 
from 30 up to 335 grains (2 to 22 
GmJ. T'lie treatment was remark 
ably well borne. Mercury and ars 
phenamiiK* w'cre likew'ise adminis- 
tered to the limit. Within a few 
weeks, improvement was obvious. 
This patient redived 125 injections, 
or 26,013 grains of sodium iodide, in 8 
per cent, solution. Howard ( Amer. 
Jc>ur. of Syph., juPv. 1018). 

Instead of arst>hcnainine, galyl was 
used intravenously in 28 cases, 0.2 
Gm. being given at intervals of four 
or five da\s. After the fourth injec 
lion the W’assenn.'nin was usually 
negative and continnod so. Tin* in- 
jectu>ns were then given at five- or 
six- day intervals, np to 2 (hn. Re- 
actions were slight. Small chancres 
healed in four to eight days; phage- 
denic chancres, in tw’enly-five to 
thirty days. In cases treated from 
the outset no roseola or mucous 
patches developed. P. Richard (Can. 
Jour, of Med. and Surg., Sept., 1018). 

Local Treatment of the Chancre.- 

Important in this connection is (1 ) to 
avoid caustics, (2) to avoid ^rciivsc, 
and (3) to keep the parts as dry a.s 
possible and perfectly clean, finpor- 
tant in severe chancre is the main- 
tenance of rest. Movement and fric- 
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tion are often responsible for serious 
complications. Sexual intercourse 
should, of course, be interdicted. 

The only exceptions to the rule 
regarding caustics are mixed sores, 
with a minimum of induration, and 
exulcerated sores that become slug- 
gish and refuse to heal after indura- 
tion has nearly or quite disai)pcared. 
In the first instance pure carbolic 
acid followed by fuming nitric acid 
is admissible, but tlie galvanocautery, 
preceded by cocaine, is better. In 
sluggish ulcers stimulation with sil- 
ver nitrate may be warrantable. 

The old-time black and yellow 
washes arc serviceable, although the 
part cannot be kept dry under their 
use. A solution of mercuric chloride, 
1 to 20,000, is very useful. A plan 


recommended for the application of 
the bichloride is to wash the lesion 
with a weak solution of common salt. 
Calomel is now sprinkled upon the 
part, a small amount of nascent and 
active bichloride being thus formed. 
The writer has used this plan for 
condylomata quite successfully. Tht 
best absorbent for the dry treatment 
is the powdered oleate or stearate of 
zinc. Simple calomel is also useful. 

Once the diagnosis of true chancre 
is made, local treatment u.sually is of 
but little importance. As a rule, sal- 
varsan or intravenous injection of 
mercury quickly causes the lesion to 
disappear. G. Frank Lvdston, 

Chicaj^o. 

SYRINGOMYELIA. See Si-in al 

C'OKl), Dj.sea.se.s of. 
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TABES DORSALIS. — Locomo- 
tor citaxia ; posterior spinal sclerosis. 

DEFINITION.— Tabes dorsalis is 
an organic disease of the peripli- 
ero-central sensory nervous system 
characterized symjitomatically l\y in- 
co-ordination, sensory and trophic 
disturbances; affections of special 
nerves, the o])tic and t)cular par- 
ticularly; and involvement of the 
sphincters. 

VARIETIES. — The symptom- 
conif)lex, in its classical form, is ex- 
ceedingly constant. lUit variations 
occur ill the clinicopathological pic- 
ture which justify classification into 
at least three types: the common, or 
typical; the anomalous, or atypical; 
and the complicated. 

In the first type, or typical cases, 
the symptoms point to a primary dis- 
ease of the sensory neurons of certain 


areas of the lower dorsal and lumbar 
cord (comnum type). Rarely, the 
liriniary invasion is of the iqiper cord 
(cervical or supcrioi tabes), and in 
still others the initial symptom may 
be an optic atrophy (amaurotic tabes, 
iiiitiaJ optic-atr()])by type). The pre- 
dominance and ])ersistcnce of pain in 
certain cases has served as the basis 
for a so-called neuralgic type (tabes 
dolorosa, Remak), while the early de- 
velopment of general or pseudopara- 
plegic muscular weakness is a basis 
for the “paralytic/' type. 1Vuc moRu* 
paralysis is not an essential part 
of tabes, however, except as a late 
secondary phenomenon. Occurring 
early., it indicates the existence of a 
complication. Erratic extensions of 
the disease into other areas of the 
cord give rise to anomalous symp- 
toms (see Complications, p. 488). 
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SYMPTOMS.— Tabes dorsalis 
may be divided into at least two 
symptomatic stages : the incipient, or 
prcataxic, and the ataxic. The line 
of demarcation is so indistinct as 
scarcely to justify separate ctmsi dera- 
tion, and 1 shall therefore first de- 
scribe the clinical history as a whole. 
Analyzin#; 500 cases of tabes, pro- 
fjrcssive paralysis or cerebrospinal 
syphilis, the writer found 78 cases 
of the al)ortivc type. ( )nly 46 of 
these had pronounced symptoms. In 
32 there were merely reflex rigidity 
of the i)upil and disturbance in the 
sensil)ility, usually in the legs. In 
none was there any trace of lancinat- 
ing pains. In a few there was isolated 
ataxia of tlie legs, lie never en- 
countered a case in which there wxre 
crises abme for years w’ithout other 
signs <»f certain tabes, P, .Sebuster 
(Med. Kliiiik. May 4. 1913). 

T,*d)c.s begins very insidiously, and 
its early ])rogress is usually slow. 
'The first subjective evidence may be 
numbness nr i>tlK*r [)aresthesia* (ting- 
ling. burning. ‘Tins and needles.’* 
etc.) occurring in the extremities, or, 
np)re freijiiently . attacks, occurring 
l)aro\ysma!ly and without warning, 
nf sharp stal)bing f)ains, usually in 
the legs, blit without con.stancy as 
regards distributiem. 

r*ains are tbt* most important in- 
dication of the commencing sclerosis 
and may be the only dominant or even 
apparent symptom for perhaps even 
ten or twelve years. A. McT.. Hamil- 
ton (\. Y. Med. Jour., I'eh. 22, 1913). 

The lightning jiains of tabes enable 
the physician at times to make a diag- 
nosis l^efore the other s 3 'mptom.s have 
appeared. These pains arc charac- 
teristic, They stab like a knife, or 
a darning-needle going in, or they 
resemhle the effect produced by tak- 
ing up the flesh, pulling at it, and let- 
ting it go. The pains come not 
singly, but rapidly repeated, several oc- 
curring in the course of a second or 


two, followed by a lull of longer or 
shorter duration. Buzzard (Lancet, 
Jan. 8. 1921). 

Slight diminution, or, rarely, sud- 
den increase in sexual desire or power 
may be noted about the same time. 

b'atigue frf)m exercise, as in walk- 
ing, dancing, or the ordinary occupa- 
tion. is greater in degree and occurs 
more quickly than before. 

Transient attacks of double vision 
may be noted with or without ptosis. 
The normal action of the bladder and 
.sometimes of the rectum may be dis- 
tiirbed. .Severe attacks of rectal neu- 
ralgia sometimes occur (piite early. 
'I'he knee-jerks are decidedly dimin- 
ished in activity or even ^ abolished 
(Westphal’s symptom). Tests of 
sensation may reveal an im])aired 
tactile perception in the distribution 
of the iilnar nerve (Biernacki), the 
peroneal (Sarho) or the i)opliteal 
sf)ace ( Bcchterew), or over the plan- 
tar surfaces of the feet. 

Anesthesia in the region of the nip- 
ple, usually bilateral, is referred to as 
Patrick’s sign. 

The eyes will present the Argyll- 
Robertson pupil, which consists in a 
Joss of the reflex to light, although 
accommodation to distance is pre- 
served. The pupils are often quite 
early found abnormal ly contracted, 
.s^^metimes to the degree of “pin- 
j)oint” pupils. They may he unequal. 

The palsies of eye-mu.scles pos.sess 
certain peculiar characteristics. ( )ne 
is their transient tendency, especially 
in the early stages of the disease. 
A history of diplopia can often he 
elicited. There is a marked disposi- 
tion to recurrence. The palsy may 
last only a few hours or persist for 
years and the return of the muscle to 
normal action even after long periods 
should he recognized as a possibility 
in tabetics and tend to discourage 
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operation in such cases. Posey (Jour. 
Amcr. Med. Assoc., Apr. 16, 1910). 

Atrot)hy of the oculomotor nerve 
is one of the earliest symptoms of 
tabes but occurs seldom in syphilis. 
Syphilitics with recurrent attacks do 
not become tabetics. Fuchs (Wiener 
klin. Woch., Apr. 4. 1912). 

The writer’s spinal sign consists of 
a point or stnall area of tenderness 
just to the left of the spinal column, 
corresponding to the fifth dorsal in- 
terspace or one at about that level. 
It is always to be found on the same 
side as the stomach. It may occasion- 
ally extend to more than one space. 
It rarely involves the other side, and 
then only in minor degree. An evi- 
dent wince on the part of the patient 
or an expression of pain shows when 
the tender spot is reached. Browning 
(Med. Rcc., Oct. 30. 1920). 

The disease may remain practically 
stationary at this stage for some time, 
even for years (Gray), but sooner or 
later symptoms of ataxia supervene. 
Ordinarily the ataxia is first noticed 
in v^'alking at night or along a narrow 
pathway or in circumventing obstruc- 
tions. Previously automatic action in 
walking, standing, dancing, etc., de- 
mands more conscious attention. 
Quite early, the patient will present 
the Romberg sign, by wdiich is meant 
an inability to stand without sway- 
ing or falling if the feet are placed 
close t<.igether. Minor degrees of this 
are sometimes shown only with the 
eyes closed or by having the patient 
attempt to stand on one foot. In 
walking the ataxia is manifest in the 
increasing difficulty with which the 
patient follows, heel and toe, a chalk 
line or a carpet-seam or crack along 
the floor. Here, again, closing the 
eyes greatly intensifies the difficulty. 

Obersteiner lays stress on the im- 
port of inability to walk backward. 
I have for many years employed this 


test in examining tabetics, and have 
frequently noted with curious interest 
that the patient could walk backward 
with Icwss ataxia than forward. 

The gait becomes characteristic ; 
the feet are kept wide apart, are lifted 
unnecessarily high, and are brought 
down to the floor with an appearance 
of unusual and unnecessary force, the 
heel striking first. Charcot is quoted 
as stating that he often made the 
diagnosis from hearing the patient’s 
footfalls, before having seen him at 
all. The patient will often stale, in 
explanation of his defective gait, that 
he is losing power in the legs. At- 
tempts at forced flexion or extension, 
the patient resisting, will show, how- 
ever, that muscular powder is intact. 

The ataxia may extend — in the cer- 
vical cases it begins — into the upper 
extremities. The pianist loses his 
delicate technique, the machinist his 
dexterity. Fastening a button, espe- 
cially w'hen not in the field of vision, 
becomes a serious problem. If asked 
to touch the tip of his nose with the 
tip of his finger or to bring his out- 
stretched arms together so as to toucli 
the tips of the right and left fore- 
fingers, the eyes being closed, the pa- 
tient will almost invariably fail. 
Later, these symptoms are intensified 
and others added, chiefly sensory. 
The patient complains of a feeling of 
pressure or constriction or hand of 
numbness round the waist, chest, or 
throat. 

Various disturbances of the viscera 
may develop. Attacks o^ apparent 
causeless vomiting, of gastric pain, of 
dyspnea, of palpitation, of vesical or 
rectal .^tenesmus occur which are 
known ;as crises. Certain trophic al- 
terations in the skin, hair, and nails 
may be j)resentA or the teeth may fall 
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out gradtially and painlessly. The 
joints, especially the knees and el- 
bows, sometimes enlarge suddenly,' 
as a rule, without pain, constituting 
the so-called tabetic arthropathies of 
Charcot. The bones become easily 
friable. Abnormalities in the visual 
apparatus again become conspicuous. 

The transient strabismus or ptosis 
of the earlier stage may recur and 
become permanent. The optic nerve 
presents the symptoms of atrophy, 
and total blindness may result, often 
quite early in the disease. 

All forms of common sensation be- 
come im])aired in varying degrees and 
different localities. An analge.sia de- 
velops, which may be absolute, but 
is more often j^artial and frequently 
ataxic. 11ic patient, pricked on the 
left leg, may refer pain to the right 
(allochiria) or to both legs. 71iis 
phenomenon is stmictimes true, also, 
of tactile and temperature perception. 
Pain-conduction may be retarded or 
delayed. Several seconds may inter- 
vene between the actual pinprick and 
the patient’s appreciation of it. 

'J'he muscular .sense is invariably 
impaired in .some degree and in 
nearly all of its subdivisions — posi- 
tion, weight, pressure, etc. If the 
eyes are closed the patient may not 
be able to tell whether a given mus- 
cle or set of muscles is being flexed 
or extended, pronated or supinated, 
by the examiner. If two wooden 
globes, of like size, but differing in 
weight, are placed in the hands of the 
patient, he cannot distinguish the 
heavier from the lighter. Pressing 
unequally with the hands upon the 
patient’s thighs or other symmetrical 
parts of the body, he is unable to dis- 
tin^ish the inequality. Variations 
in the degree of contact heaft or cold 


are not appreciated. Finally, a con- 
dition of motor helplessness or paresis 
may be superadded. 

Several variations in the picture 
may occur. The disease may begin 
with an initial ataxia; it may begin 
with an optic neuritis or atrophy. In 
rare instances the earlier symptoms 
are referable to lesions in the cervical 
cord, the upper extremities being 
first affected. Such cases are known 
as cervical and .sometimes as superior 
or descending tabes, though the two 
latter terms have also been applied to 
general paresis with secondary pos- 
terior spinal sclerosis. Painful sen- 
sory phenomena are sometimes very 
marked, persistent, and widespread. 
The shooting, stabbing, grinding 
pains in the legs, the rectal pains, 
the trigeminal pains, the painful 
cri.ses, may be all extreme and give 
rise to the ‘‘neuralgic’' type. If the 
disease develops within a year or two 
after primary syphilis, the picture 
takes on the bizarre characteristics of 
exudative nervous syphilis. 

Symptomatic Analysis . — The Re- 
flexes . — One of the earliest — possibly 
the earliest demonstrable — symptom 
is a lessened patellar-tendon reflex. 
This diminution may be first unequal 
on the two sides, but later both knee- 
jerks are eventually lost (VVestphal’s 
symptom). 5k> constant is this symp- 
tom as to have been held pathogno- 
monic. It may even occasionally ex- 
ist in persons otherwise healthy. 
Some investigator has stated that 2 
per cent, of normal individuals show 
absence of knee-jerks. 

The simplest diagnostic method is 
to have the patient “cross” the leg 
carelessly, when, with the side of the 
eT^ended hand or a percussion-ham- 
mer, a sharp tap aver the tense 
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patellar tendon will ordinarily demon- 
strate the normal or exaggerated pres- 
ence, or the loss,, of the reflex. Such 
a test, however, is not final unless 
practised with one of the methods of 
sensory or mental reinforcement, the 
simplest of which is Jeiidrassik’s. 
'Phis c(msists in having the patient 
grasp the hands tightly and l(:K)k up 
at the ceiling, or at least away from 
the field of examination, as the ten- 
don is struck. 

W hile abolition of the knee-jerk is 
exceedingly constant, occasional ex- 
amples (»f the disease liave shown ihc 
reliex preserved and intact. 'fhe 
explanation is found in non-involve- 
ment, by the disease-fin icess, of the 
/one of entry (iKntrzrll eiiitritt) of the 
corresponding posterior roots. Hemi- 
plegia in a tabetic patient may result 
in return and even exaggeration 
the knee-jerk. 

Case tabes (b^rsalis suj 2 j} 4 est!ve 
of J^'riedreich’s ataxia. The patient 
was a man, a]»<.iut 28 years old, who 
presented ataxic and htation, ab- 
sence of knee-jerks, insigiiiticant ocu- 
lar changC'j, and high foot-arches. 
There was no history of similar dis- 
ease in the famib' and the VVasser- 
niann reaction was negative. J. H. 
Lloyd (Med. Rec., Nov. 21, 1914). 

Mills, following the ob.servations 
of ilabiiiski as to the significance of 
the tendo-Achillis jerk in tabes, 
thinks that this sign may prove of 
value in removing the clement of 
doubt in cases in which the knee-jerk 
is preserved, such cases usually show- 
ing alteration of the Achilles-tendoii 
jerk. 

In early tabes the cutaneous and 
superficial reflexes are preserved and 
may be exaggerated: a fact of some 
diagnostic significance (Bechterew). 
In the late disease these also are lost. 


There are cases in which the knee- 
jerks persist, at least for a time; in 
others they return after having been 
absent; in some the Argyll- Robert- 
son pupil is wanting; in others it 
returned after having been absent. 
In some there is return of sexual 
power previously wanting, especially 
after treatment with testicular ex- 
tract. J. K. Mitchell (Med. Rec.. 
May 31. 1913). 

Ph/> illary Symptoms. — h'ixed pupil- 
lary contraction (spinal myosis); a 
los.s, abruptly or gradually pn>grcs- 
sive, of the reflex actimi to light; 
accommodati(^n to distance and in 
convergence being preserxed (reflex 
iridoplegia, Argyll- Ruhertson pupil) 
with los.s of the .sympatlielic skin- 
reflex, are the nmie c«nistaiu and 
characteristic pupillary ahimmialities 
in tabes. Both eyes arc usually af- 
fected and to about the same degree. 
The iridoplegia may he unilateral, 
however; and the two pupils may 
he unequally contracted or one onl\ 
may he ahnurnially small. Perma- 
nent mydriasis or dilatation is rare. 

I have noted an inconstant irido- 
plegia in two women with tabes, in 
both of whom the phenomenon ap- 
peared and disappeared several times. 
In another patient, a physician, the 
iridoplegia was unilateral for several 
years, during which time loss of knee- 
reflex and plantar anesthesia was als<» 
unilateral and of the same side. 

The Argyll-Rohertson pupil is, per- 
haps, the in(;st constant and charac- 
teristic symptom in po.sterior spinal 
sclerosis. It is akso an early symp- 
tom invariably, and with abolished 
knee-jerks justifies a diagnosis even 
in the absence of all other symptoms. 
In late tabes the action of the pupils 
in accommodation is also lost. 

The lesion in Argyll-Robertson 
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pupil is probably in the fibers which 
pass from the proximal end of the 
optic nerve to the oculomotor nerve, 
according to de Schweinitz, who 
quotes Turner, however, as believing 
that a single lesion in the forepart of 
ihe oculomotor nuclei in the Sylvian 
gray is the cause <»f Ixith niv^sis and 
vetlex iridoplcgia. 

Tbf oye lindinK-' may oxist years 
bef<»re tulies becomes manifest in any 
other way. It i< nevrcssary to detect 
it and at>piy treatincAvt before irrei>ur- 
ab\e lesions ate cavised, Kye exami- 
nation «lne^ tills liy revealinj^ tbe first 
teinlency to lv»ss «*f rellex ctmlraction 
the iris to li«bt. Only part of tbe 
iris at lirst fails to contract. Any 
irreefiilanty in the circiinifercnce (»f 

tile in> as it contract warns <»f be- 

^innin^^ impairment of tlie li^hi re- 
Hex if then* is relative miosis and tbe 
i*ontraction «ii* acconmnulation pro- 
ceetis normally. IJy thi< means we 
can ilia^TK'se incipient tabes with cer- 
tainty when hut a few of the cells 
and lihers invoked are affected. Hebr 
(Me.h Klinik, Dec. > 7 , 1914). 

Optic . I trophy. — 'J'his may occur at 
any stage, thougli u.sually jircsent 
early, and is fmnid in from 10 to 35 
l)cr cent. <*r cases. Dcrgiir fuund it 
])rcscnt in 44 of cases. Disturh- 
ancos <d color-sense and contraction 
of the visual lichi are associated. 
Atrojiliy is u.sually slow, and remis- 
sions tnay occur. IJliudiiess ensues 
in from three to five years. The 
ataxia and also tlie jiainful sensory 
.symptoms diminish upon the onset 
of hliiulness, as a rule (amaurotic 
lahes), 'I'he left eye is said to be 
attacked of tenet* than the right. Usu- 
ally both are involved. 

Ophthalmoscopically the optic at« 
r(^phy has the appearance of primary 
degenerative atrophy in contrast to 
the appearance in that form which 
follows neuritis. 


Ociilar-AJusch Palsics.-^One oi the 
111 St symptoms in locomofi.ir ataxia 
may ]>e an attack of double vision 
with or without ptosis. Occurring 
early, such attacks are tisiiallv ahrujit 
and of short duratioig disapju't'iring 
completely in a few days or weeks. 

W ell-marked strabismus, most com- 
monly oi Vbv \*.\T\eV\ Cwte to s\xV\v 
nerve Involvemowt, may vveseuV. 
and, if early, is equally abrupt aud 
transient. Mi‘>bius believes that sud- 
<len painless ocular j)alsies in an adult 
arc almost i)athogn(mionic of tabes, 
'riiey are certainly exceedingly sug- 
gestive. Ptosis, more or less decided, 
is frequently noted in the late stages. 
It is usually slow in development and 
remains j)erinanent, as does also late 
.strabismu.s. ()phthalmo[)legia, b(.)th 
external and internal, has been infre- 
(|uentiy ol)ser\ cd. 

Xormally. compressiDn of tbe eye- 
ball is followed in two or three sec- 
onds by a diminmion of the rale of 
the heart -beat to the extent of eight 
pulsatiiins per minule. I his reflex is 
abolished in tabes. The absenee of 
this reflex lias the same .signiticance 
as the .Argyll- kohertMm pupil. M. 
Loei>er and A. Miuigeot (Prog. incAl.; 
Med. Rcc., Pel). 14. 1914). 

.'Itaxia . — The disease niav manifest 
itself iirsi in. an ataxia of gait or sta- 
tion (acute loctunoior ataxia). P)Ul 
usually various sensory and other 
symptoms prominently precede the 
ataxia, dislur))ances of coordination 
being essentially depcndenl uj)on im- 
paired centripetal or sensory impres- 
sions. Loss or defect of muscular 
sensibility, particularly of posilion- 
sen.se. is the chief cause of the ataxic 
gait and inco-ordination of npjier limbs. 
Romberg's symptom is probably due 
to the associated involvement of both 
tactile and muscular sensibility. Ley- 
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dcn\s experimenlal induction of this 
symptom by freezing* (anesthetizing) 
llie soles of the feet with ether-wSpray 
demonstrates at least some participa- 
tion of the tactile sense. Helpless- 
ness from ataxia should l)e carefully 
distinguished from helplessness due 
to true m(»tor paralysis or paresis. 

Suspicion of tabes should be 
aroused in children when they show 
persistent nii^'raiue, tendency to spas- 
mophilia, enuresis, simple transient 
’‘absences" (abortive epileptiform 
seizures), inability to keep up with 
the class in school, tics, slight choreic 
instability, visual disturbance, or 
cramps in one limb. Lereboullet and 
Moiirzon ( l*aris metl., Jan. 4, I^IO). 

Tabetic Crises . — l lic^c c<»iisist of 
attacks, occurring suddenly, without 
assignable cause and ending quite 
abruptly, as a rule, sinuilaling attacks 
tif gastric, intestinal, nephritic, vesi- 
cal. or hepatic colic, (iastric crises 
are most ctuninoti. 'I'he patient is 
suddenly seized witli excruciating 
gastric f»r abd(»niinal pain, usually 
with violent retching and \omiting. 
'The attack may last twt) or three 
days or it may end after a single 
paroxysm lasting a few minutes, re- 
curring at varying intervals from a 
week to several months. hxcept 
from malnutrition, such attacks are 
not dangerous. 

Study of 42 cases of tabes with 
gastric cri;^es. 'riic i)atieiits w<Te all 
male^. of 29 to ()4 j^earh. The crises 
were noted Ihe limes as an initial 
symptom. Severe pain was noted in 
11 cases, was moderate in 9 cases, 
and severe and sometimes moderate 
in 22 instances. Severe attacks of 
vomiting were observed in 23 in- 
stances, moderate in 12, and severe 
and again moderate in 7 cases. The 
gastric secretion was obtained during 
the crises of 35 patients; it contained 
a normal amount of acid in 6 cases. 


while hyperchlorhydria existed in 13; 
hypochlorhydria was present in 10, 
and variable acidity in 6. The secre- 
tion was secured during intervals in 
36. There was normal acidity in 14, 
hypcrchhirhydria in 12, and hypo- 
chlorhydria in 10. Friedeiiwald and 
Leilz ( N. y. Med. Jour.. July (>, 1912). 

The authors found in the post- 
mortem records of the General Hos- 
pital of Vienna 5 cases of ulcer and 
3 of carcinoma of the stomach in 75 
tabetic^. All but 1 bad gastric crises. 
In b cases at oi)eration either a fresh 
nr healed ulcer of the stomach was 
found. bVom tbe*'e, and rabl)its in 
whom bilateral vagoU.miy invariably 
cau.ses an ulcer of the stomach, they 
conclude that tlic nit er in tabetics is 
due to a lesion of the vagus nerves. 
Histologically, prt)found changes 
were found in all case.s examined. 
Exner and Ji. Schwarzmann (Wiener 
kliii. Woch., Sept. 19, 1912), 

'rile proof of the connection he- 
tween gastric disturbance and spinal 
lesion often depend.*> i>ii signs i>f 
which the patient is unaware — Midi as 
faulty relic xes and cutaneous sensi- 
bility, and changes in the spinal Huid; 
the demonstration that active syphi- 
lis exists l>y the Wasseriiiann reac- 
tu)n in the l)lood and spinal fluid, <»r 
even in tlie latter ah.iie, adds the last 
link to the chain. W. b. (.’lieiiey 
(Anier. Jour. Med. Sci., Mar., 1913). 

When, however, the heart’s action 
or the functions of respiration are iii- 
\oived, the danger is much greater, 
fatal results liaving been recorded. 
Doth varieties, fortunatel}^ are rare. 
44ie .symptom.s in laryngeal erises 
are not unlike tho.se of laryngismus 
stridulus: dry, violent cough, with 
spasmodic inspiration, marked dysp- 
nea”, and at times unconsck3U.sness. 
Ilurning pains in the neck- and 
shoulder- muscles sometimes occur. 

In one of my patients, subject to 
laryngeal crises, a total aphonia re- 
peatedly occurred, lasting from a few 
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moments to several hours. This pa- 
tient later developed minor epilepti- 
form attacks, dying; finally in a 
“status” of such seizures. 

Cardia<' crises resemble attacks of 
angfina pectoris. 1'herc may be ac- 
tual disease of the heart of trophic 
origin. A rapid pulse— -lOO to 1 20 — 
was (dten luited in t/harcot’s eases 
without associated cardiac crises. 

The crises of tabes possess a local- 
izing pathological value quite analo- 
g(jus to that of the aura or signal 
syniptoui in epilej)sy. pointing U) an 
invasion ami irritative degeneration 
of the vagus-nnclci or fibers, or to 
fibers elsewhere physic ►logically re- 
lated to tile syin)>loins. C rises are 
among ilie earlier clinical phenomena 
u.sually, bin they may persist for 
many years. 'I'liey often nltiinately 
<lisa])]>ear with the lancinating pains. 

.SV//,s7>rv Symf^foms. — 'The defects in 
eoinmon sensations have been snfii- 
ciently describerl. Among less fre' 
(jueni sensory jfiicnotnena are anal- 
gesia of llie testicle ami anesthesia 
in the dislrilnilion of the fifth nerve, 
especially over the mncos,'e of the 
mouth and- eyelids. 

In tabetic ataxia there is ahnorinal 
l>ercepti(»n if the skin is jiresst-tl with 
the linger ami pusIkmI in various di- 
rections or a fold is taken up in the 
fingers and pullecl up or down or 
sideways. A healthy person can al- 
ways tell in which direction the 
movements arc made, hut the tabetic 
is often or constantly mistaken. 
Baeyer (Miiiich. med. VVoch., May, 
1914). 

Pitres found analgesia of the testi- 
cle in 75 per cent, of his ca.ses. It 
varies in degree from time to time 
and may disappear temporarily. Its 
divsappearance may coincide with a 
return of sexual power. The sharp. 


stabbing, vagabond pains of loco- 
motor ataxia are so distinctive in 
character as to be unique. No two 
patients will, perhaps, describe them 
in the same way, and yet their iden- 
tical character is at t>ncc evident from 
descriptions. They are often wor.se 
at night and during excessive humid- 
ity presaging a storm. Tabetics are 
often, indeed, quite reliable weather 
prophets. 

‘J'rophic Sym/>foms. — Some degree 
c»r variety C)f trofjhic disturbance is 
nsually manifest a*t some time, not 
as cnnq)licatioti, hut essentially as a 
]»art (»f the tiiscase. ( )ccnrring early, 
the tn)])hic changes are due to in- 
volvement of tile peripheral tropho- 
sensory fibers; late tn>])bic .symp- 
toms may ])e dei)emlcnt ii])o)i lesions 
of tile ventral lan'ns. Among the 
trophic symptoms i\yv siij>erficial and 
perforating niceratiems of the skin 
and other culanetnis lesions, lo.ss of 
the liair or teeth, onychia; atr»)phies 
of muscles, singly or in gron]>s; nutri- 
tional disease of the bones. ])arlicu- 
larl) the femur, giving rise to spon- 
laneims fractures; arthi\)pathies. with 
secondary luxations and displace- 
ments; edema; bed-sores. 

Perforating' ulcers almost invari- 
ably deveh)p t>n the plantar surfaces 
of the feet, often beneath the great 
toe, and may be symmetrical. Such 
ulcers m«'iy occur early. In one (»f 
my ])alients such ulcers led to the dis- 
covery of tabes, the discovery over- 
whelming him with surprise. 

Herpes is not an imcomirion accom- 
paniment of the severe neuralgic or 
neuritic pains .sometimes observed. 
Haldness or anomalies in pigmenta- 
tion, especiaTy the former, are com- 
mon. The teeth may all fall out as 
a result of trifacial involvement. 
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Onychia is sometimes very trouble- 
some, and wounds or operations upon 
the extremities, especially the feet, 
may prove quite obstinate in healing?, 
^luscular atrophy, if extensive, is 
a late incident. l\xtcnsive atrophy 
occtirririi^;’ early indicates a probable 
complication. Atn)])hv of siiijLj^le mus- 
cles may occur, tlmuoli sclchmi early, 
as a result of neuritis. 

I'.xtreme widespread emaciation 
has been noted. In two such cases 
under my obscrvati<^n frec-iuent, se- 
vere o-astric crises caused death. 

The arthropathies and (‘steopathies 
of tabes occur in from U) 10 per 
cent, of cases. I'lie knees are chieily 
atTected. The smaller joints usually 
escape, tliouj^h llirtz has reported a 
case witli radiographic illustrations, 
involving tlie metatarsophalangeal 
articulations, hr some cases there 
exists, witliout swelling or deform- 
ity, a remarkable relaxation of the 
muscles of the knee and other joints, 
permitting extreme hyperflexi<.in and 
hyper(!xtensi< »n. 'i'hi.s condition has 
been called ’’hypotonia” by J'rankcl. 
who considers it an early syni])tont. 

J<('nU^^cI)-^ay fmcliiigs show that an 
fxtensixf <Ii*structivc aiul a pri)lifer- 
atiaw proccj's run ihcir courses to- 
gether and lead to abru^nnal hone 
growth outside of the capsule. The 
whole trniil)le frecjuently l)egins with 
an erosit)n of the hone; this is often 
distinctly evident in the Krinlgen pic- 
ture. Kniger (Mitteil. a. cl. (irenzgeh. 
cler Med. u. t.'hir., xxiv, nu. 1, 1912). 

History of 23 cases of tabes in 
which Chare* »t joints and si>ontanc- 
ous frjictures were, in some, the 
earliest symi)loms. They often pre- 
cede the ataxic gait, and are of diag- 
nostic importance in tabes. Charcot 
joints are frequently of traumatic 
origin and often follow fractures and 
lesser injuries. H. L. Taylor (Jour. 
Amer. Med. Assoc., Nov. 15, 1913). 


Attacks of edema in the extremi- 
ties or elsewhere, usually transient 
and of a type similar to angioneurotic 
edema, have been noted. Red-sores 
on the sacrum, over the trochanters, 
etc., ordinarily belong to the bed- 
ridden stage. An emphatic ])rotesl is 
made against the custom bir reliev- 
ing leg pain, of tightly binding a cord 
or ligature around the limb. It may, 
and sometimes does, effectually re- 
lieve the pains, but at great risk of 
inducing far more serious trophic 
disturbances. 

/ i'SK'u/, Rectal, aud Sexual Sym/^- 
toms . — Slight incontinence or slow- 
ness in micturition inav lirst attract 
attention to the possibility of tabes. 
T'liis may vary from time to time, 
and is rarely extreme or particularly 
aimoying. In the late stages tliere 
may be partial or tt.)tal anesthesia of 
the bladder, with either ;ibs*dute iu- 
contiucMiee or retention, 'I he urine 
may be retained witlitait discomfort 
for many hours, and, unless with- 
drawn by catheter, a cystitis may 
develop. C atheterization should be 
practised very carefully in such cases. 

The initial symptoms of tabes may 
j)e urinary inccuitinence, ami str<ingly 
resemble tlu)st* of pr^.>^tatlti^ aiul 
vesical calculi. Having these j>(;ssi- 
hilities in iniml, the surgeon should 
appn^ach every sup])i»se(ily renal, 
vesical and prostatie case with the 
greatest pussihle circumspection. II. 
Klussrnan ( Pacific Med. Jour., Dec., 
1911). 

Tabetics are almost invariably con- 
stipated, although in the advanced 
disease incontinence of feces may be 
present. The rectal region may be 
the site of sharp, stabbing pains in 
neuralgic cases. Sexual desire and 
power, while invariably impaired or 
abolished in the advanced disease, is 



TABES DORSALIS (PRrTCHARD). 


483 


sometimes at first exaggerated, the 
patient committing the grossest ex- 
cesses in sexual intercourse. Such 
paroxysmal satyriasis may give way 
to total temporary abolition of sexual 
function. The cremasteric rellex is 
said to return and the scrotal anes* 
tliesia to lessen with each return of 
function. 

S/^ccial Senses . — In addition to vis- 
ion, hearing is affected in about 75 
])er cent, of all cases. Deafness is 
rarely due to atrophy of the auditory 
nerve, and sometimes to a tropho- 
sclerotic condition of the middle ear 
tlirough trifacial involvement. 

'Taste and smell are believed to be 
rarely affected, though Klippel di»cs 
DiU agree with this view. 

'They are. moreover, among the 
earliest syniptcmis in tabes, acced- 
ing lt» this author, who describes 
a case with these syiTi]>toms, which 
came to autopsy, sinewing marked 
degenerative disease ‘d the olfac- 
lory. glf)ssopharyngeal, and trigem- 
inus nerves and their ganglia. 

DIAGNOSIS. — The chief diagnos- 
tic pn»blem lies in the proni])l recog- 
nition »»f tile ineijn'ent or jireataxic 
stage. Xo single symptom is path- 
ognomonic, although tlic Argvll-I\t»b- 
ertson pnpil is considered ])y Mr»bius 
and others as invariably indicative of 
either locomotor ataxia or general 
paresis. The conjoint associatiim of 
any two of the four most constant 
.symptoms — abolished knee-jerks, Ar- 
gyll- Robertson pupil, lightning pains, 
and c»cnlar palsies — is (juite sugges- 
tive, if n<»t diagnostic. C^H.‘xiste^ce 
of the four symptoms is positively 
diagnostic. Subsequent development 
of ataxia completes the unique clin- 
ical picture. 

Among the diseases obscuring the 


diagnosis, are ataxic paraplegia, dis- 
seminated sclerosis, brain-tumors, cer- 
tain forms of myelitis; the vSyphilitic 
meningoinyelitis of (.)])penheim and 
others; multiple neuritis, and post- 
diphtheritic paralysis. 

fn the ataxic paraplegia of Gowers 
there is actual loss of motor function 
with spasticity, the knee-jerks being 
usually exaggerated with little if any 
pain, no crises, no arthroiiathics. and 
no involvement of tlie eye-muscles. 

in multiple sclerosis tliere may l)e 
rsciilar j)alsies, i)ains (slight) in the 
lower eKtremities. defects of sensa- 
tion, sphincteric involvement, ataxia, 
and even abolished knee-jerks. The 
knee-jerks arc* iisnally exaggerated, 
I’owcver; the t)ains differ in degree 
and eharacler, and the peculiar speech, 
intention-tremor, nystagmus, and 
special variety (»f oi)tk* atrophy 
((inaiick) are distinctive. 

.Ataxia is common in tumor of the 
cerebellum, the frontal lobes, and llie 
base of tlie brain. Optic atroj)ljy and 
ocular palsies are also frec[uenl. At- 
tacks of vomiting may sinuilale gas- 
tric crises. 'Tile clinical i>iclurc and 
history of focal palsies, headache, 
hebetude, etc., in brain-tumors serve 
to distinguish the two conditions 
(piitc readily. In myelitis the ab 
scncc of optic atrophy, ocular palsies, 
and Argv ll-Roberts(»n pupil sufiico 
to eliminate et)iifusi«ut. Jn multiple 
neuritis the deep rcHexes are al)(d- 
ished or diminished, there may be 
niiieb pain, and the ataxia may be 
decided. 'The rapid atropliy and true 
motor weakness, with altered electri- 
cal reactions, absence (jf pui)lllary 
changes, and preserved liglit-refie.x 
are diagnostic. Postdiphtheritic pa- 
ralysis simulating tabes is a multiple 
neuritis, and the differential data are 
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. in s}'philitic mentngomye- 
litis tin-re is. at times, a close resem- 
blance. In siH-l* 
iiu)tor as well .is 


however, 
sensory defect is 
present, the .symptom.s are unilateral 
or at least uticina! in <l«'.itree on the 

two sides, the ArynU-Koherts..n imptl 

is not preseiu. and v'"ntVt 

ment nearly aUva'S ivd\u'.\> dn ''w 

t/st- iff jHft:isshnn iiubdc :tiio 
utorcitry. 

L'vrvicitl tithes is at times ditliciilt 
to clifTercntiatv from syringomyelia: 
a fact i‘sj*ecinlly cinpltusiy.ed hy Marie. 
Cervical taltcs is rave, Dcjcrinc find- 
ing only 1 in series of 101 cases. 

Psychical dislurhanccs in tabes arc 
not quite so rare, according to Ober- 
steiner, as is usually believed. One 
must carefully guard against con- 
founding them with a condition of 
dementia paralytica combined with 
ataxic symptoms. 

All cases of gradually progressive 
blindness — if dependent ujxm optic 
atrophy and especially if occurring in 
negroes — should excite sus])icion and 
lead to careful examination for other 
symptoms of tabes. 

Laboratory mctliods in the diag- 
nosis of all suspected luetic diseases 
of the central ncrvou.s system, includ- 
ing tabes, have come into general use 
as a routine procedure. A positive 
Wassennann is found in about 70 
per cent, of all cases. A negative 
W'asserniaiin is, however, of no sig- 
nificance in the face of a clinical 
diagm^stic syndrome. A lymphocyte 
count of 50 or more to the cubic 
millimeter is considered absolutely 
corroborative. Globulin reaction oc- 
curs in about 00 per cent. (Noguchi). 
The colloidal (gold) test of Lange is 
also quite a constant finding. 


Of im Uh^km. a; per cent ii.„| 
been subjected to laparotomy iriij.. 
mistaken diagnoses one or moil 
times. chkAy through failure to 
amine the nervous system, A hii;tor\ 
of paroxysmal attacks of vomiting, 
rheumatism, paresthesias, hladdet 
tiisturhances, or fractures without 
physical violence should excite inter- 
est to exclude taf)es. Perehro.spinal 
C\lodu\vO't>sis atid the spinal Wasser- 
iitiittn are of inestiina)>le value in 
ijoiihtinJ cases. Sityitm (Jour. Amcr. 
Mrd .Assoc., I'ch. IJ. 1916 i. 

One oi the earliest pathologic 
changes in tahes /s a .syphilitic lepto^ 
meningitis of the cord on its poste- 
rior aspect. This induces a multiple 
symmetrical radiculitis with pain and 
paresthesias: impairment of super- 
ficial and deep scnsiliility ; loss of the 
Achilles reflex; increased spinal cell 
count and glohulin content, and a 
positive spinal VVassermann. Other 
very early signs of tahes are aniso- 
coria, pupil.s of irregular contour, and 
dimini.shed hearing. Cardiovascular 
disease, especially aortic, and gen- 
eral glandular enlargement are very 
constant early signs. Schaller (Jour. 
Airier, Med. Assoc., Jan. Jl). 1917), 

Case of tahes from congenital syph- 
ilis in a hoy of 15. Cnder treatment 
most of these suhsided. T'wo siinilai 
cases are also referred to. Suspicion 
of talies should he aroused in chil- 
dren with persistent migraine, tend- 
* ency to spasmophilia, enuresis, simple 
transient "aliscnces” (ahorlivc cpilep- 
tifonii seizures), inahility to keep up 
with the class in school, tics, slight 
choreic instahility, visual disturbance, 
or cramps in one linih. There was no 
disorder of gait in the case reported. 
Lerehoullet and Mouzon (Paris mcd.. 

Jan. 4, 1919). 

ETIOLOGY. — Heredity is of very 
minor importance, if, indeed, it is a 
factor at all in the etiology of tabes. 

The writer observed tabes in 
brother and sister. All cases of this 
kind arc due to inherited syphilis. 

We should examine carefully the 
relatives of tabetic subjects for the 
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stigmata of tabes incipiens. Heitz 
(Paris mcd., Apr. 13, 1912). 

The same is true of diathetic stales, 
although a rheumatic predisposition 
may possibly favor its development. 

The writer believes that functional 
anomalies and disturbances of the 
endocrinous glands constitute a fac- 
tor of importance in explaining in- 
dividual predisposition. Starkey ( Med. 
Record, Mar. 4, 19161. 

Next to syphilis, the occupation 
and habits as rej'ards excesses, par- 
ticularly pliysical, are most imiH)rtanl. 

Railroatl employes (especially en- 
gineers), s>oldiers, sailors, policemen, 
lumbermen, drivers, and (dhers whose 
work coml)inc‘S exposure to wet and 
lold. with severe physical exertion, 
are cpiite numeiajus among the vic- 
tims of tabes, r.xcesse.s in athletic 
sports, in dancing, and in sexual in- 
tercourse are all considered adecjuate 
l>rcdisi>osing or even exciting causes 
when combined willi syi)liilis. 

'rraumatism to the spine by direct 
violence or caniciission, as from a 
\ioleiit fall on the feet, has been, in 
some instances, the only apparent 
cause. 

Three ca.<C'^ in wliicli tabes had de- 
veloped ai)pareiilly iiiiniodiately after 
a Irauina, bin llic investigation.^ 
showed that it nui'-t have existed 
before the accid<*nt. The latter <lid 
not have even an aggravating effect 
in 2 ca.ses; in the third cas«' the new 
.syinptom.s that developed after the 
trauma were localized in the part 
' specially injured. Thi.s case was 
further complicated by a traumatic 
neurosis. There wa.*^ no history of 
syphili.s in any case and the Wasscr- 
mann test was negative. Schultze 
(Bcrl. klin. Woch., Nov. 4, 1912). 

Of all the etiological factors, syph- 
ilis appears most constantly. Many 
believe tliat tabes implies pre-exist- 
ence of syphilis. This is, probably, 


an exaggeration ; but a history or col- 
lateral evidence of syphilis can be 
elicited or demonstrated in more than 
75 per cent, of all cases, l^rb found 
89 per cent, in 300 private cases. The 
exact pathogenetic relationship has 
been until recently vague and con- 
jectural. The actual demonstration by 
Nt>guchi and Moore (1912 and 1913) 
of the spirocheta in the brain and 
cord in paresis and tabes led to ac- 
ceptance of the direct causative rela- 
tionship of .syphilis to these con- 
ditions. 

( >f 151 female tabctic.s. 14 were un- 
married women; 11 of these had a 
history suspicious of syphili.s, but 3 
olluTs were virgins. It was ascer- 
tained. however, that one or botli <»f 
ifu' parent-^ (»f these three virgins had 
had syphilis and tabe.s, s(» that the 
tabes was due to an inherited taint 
in each one. Mendel and Tobias 
(Med. Klinik, (.)ct. 22, 1911). 

The interval between infection and 
tabes is sometimes thirty years 
more. On the other hand, I have 
seeti well-marked tabes in a palit'nt 
who wHvS under energetic treatment 
for cutaneous syj)hilis, infection 
having oecurred less llian eighteen 
months previously. Three years later 
the disease was still present, though 
not advancing. In 34 eases o]).served 
by myself the average interval be- 
tween ijifection and the t'lrsl-recog- 
ni/.ed symptoms of tabes was nine 
and one-half years. 

'rhe fact(^rs of age and .sex are of 
interest. 'I'lu* years between 25 and 
45 show, by far, the largest number 
of cases. Tabes is rare iti childhood. 

The course of juvenile tabes i.s 
chronic and the pn^gnosis is good as 
to life. The frequency of optic atro- 
phy and blindness, however, should 
render one very guarded in the prog- 
nosis as to vision. Price and Shan- 
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non (Anicr. Jour. Dis. of Children, 
Apr., 1912). 

Tiifantile and juvenile tabes is the 
same as tabes (»f adults. Some of 
the symptoms, such as optic atrophy, 
are more common in the juvenile 
form; others, such as Romberg and 
ataxia, are more rare. Another dif- 
ference is that the female sex do- 
cididely prei^omlerates. 11. llarkaii 
(Wiener klin. Woch., Mar. 13, 1913). 

Case in a l)oy (jf years, with 
no luetic history in either parent, no 
.symi)toms of hereditary syphilis, who 
had begun lo have gastric crises 
when 10 months old; they now occur 
every three months; the marked 
ataxic gait, niu.scular weakness, knee 
and Acliiile.s jerks are absent. The 
blood exhibited a positive Wasscr- 
niann and spinal Ihiid the same; no 
lymphocytosis, no globulin excess. C. 
Kiggs (Med. Kec(»rd, July 19, 1913). 

Males are more liable to the dis- 
ease than females in the ratio ap- 
proximately of 10 to 1. Climate 
and race are iinimpiM'tant factors, 
though, in my personal oliservations, 
out of 34 cases, 14 were Irish or 
Jrish-Americans. Exemption in the 
neg;ro is largely apparent rather than 
real, tlie disease jirohahly occur- 
ring much oftencr in the negro 
than hitlicrto supfuised, hut escaping 
recognition because of the anornalou.> 
clinical form — amaurotic tal)es — in 
whicli it a])pears in this race. Mc- 
Connell has piihlislied the records of 
5 cases of tabes in pure-blooded ne- 
groes — the only cases observed in 
negroes in eight years’ serviee at the 
Philadelphia J’olyclinic, — all of whom 
exhibited the amaurotic type. 

PATHOLOGY, — Ordinarily the 
gross tTiacr()scf>pic appearances are 
both conspicuous and constant. The 
cord is flattened anteroposteriorly 
from shrinkage in the po.stcrior col- 
umns, which are also unnaturally 


gray in color. Mkroscopically the 
nerve-tissue proper is found sparse 
or almost lost in certain localities, its 
]>lace having been taken by an over- 
growth of connective tissue. The 
area most affected is that of the 
lumbar enlargement and knver dorsal 
region, and the most damaged fibers 
are iIkksc of the columns of Goll and 
llurdach and the Spitzka-Lissaiier 
tract. Higher up, and as the disease 
advances, similar changes arc nc»ted 
in Clarke’s \'esicular tract. Gowxrs’s 
sensory tract in the antendatcral field 
is quite tdten involved and sometimes 
(juite early. Less constantly the di- 
rect cerehellar tract show's similar 
changes; implication of the crossed 
pyramidal fibers or I'nrck’s columns 
occurs only as a complication. 

I'he posterior roots and ganglia are 
also involved, sometimes quite exten- 
sively. If the disease has reached the 
[»ai*alytic stage, the anterior gray 
iiorns are apt to sliow^ degenerative 
changes in hotlj libers and cells. 

Uestruction of nerve-elements in 
the posterior horn.s is often seen 
inicroscM)]ucally. h'lvuii time to time 
an extensive degenerative disease of 
the ’peripheral nerve-lihers or iieu- 
raxoiis has been noted. 

In tabes and general pare.sis, the 
fcrnienl. activity ul the l>lo()(l-v,eriini is 
increased above normal through the 
t>re.sence of an cxces.s of protccdytic 
ferments. J'*. H. l''all.«> (jour. Amur. 
Med. As>oc., Jan. 1, 1916). 

'file exact pathogenesis of tabes i.s 
as yet incomj)letely w'orked out, hut 
enough has been proved to demon- 
strate that it . is fwt a primary sclero- 
sis of the posterior columns. The 
recognition and acceptance of the 
theory of the neuron were impor- 
tant steps in cstabli.shing this fact. 
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According to the newer teaching, the 
disease is a centripetal parenchymatous 
atrophy or degeneration oj sensory 
neurons followed secondarily by scle- 
rosis, due to nutritional disturbances, 
which, according to Marie, affect first 
the ganglia on the posterior roots. 

These ganglia are the tnjphic cen- 
ters for the sensory nerves and for 
the nenraxons, or axis-cylinder proc- 
esses, of ihe dorsal cc»lumns of the 
cord. The neuron of the posterior 
spinal ganglia is a dask-shaped body* 
having an axis-process, or ncuraxon, 
which divides into two branches, one 
passing to tin; periphery, hjrniing an 
arhnri/cd nr hrnsh-like network of 
dislrilnilifMi in the skin or niuscle- 
sjnndles, 'The other hranch passes, 
with the ])t)Slerior root, into the cord, 
dividing there into two hranches, one 
of which ascends, wliile the oth^r 
descends, in the posteri<.)r column. 
I'roni hotli of tliese branches smaller 
hhers are given olV which terminate 
in tlie posterior-horn gray matter. 
S(»rne <->f these smaller ii])crs arc ^huiT. 
others quite long. Marie divides 
them into tliree sets:-— 

(1 ) .Short tihers which i>ass di- 
rectly into the posterior Ik w*ns after 
entering the cord. 

(2) Fibers of medium length which 
run upward in the cord, some «.)f them 
ending in the middle pv)sterior horn, 
others passing into Clarke's column, 
'riicsc hhers are contained in the fas- 

'Ticulus cunealus of Burdach. 

(3) Long hhers coming chiefly 
from the roots of the caiida equina, 
passing thence the full length of the 
cord to the medulla and forming the 
fasciculus gracilis of Goll. 

Marie’s theory is as follows: “The 
changes found in the tabetic spinal 
cord arc not the result of a primary 


systemic myelopathy; they are the 
expression of a i^rogressive degenera- 
tion of the posterior-root fibers ; tlicse 
spina] cord clianges in tabes occur in 
segments, wdiilc each diseased pos- 
terior root furnishes a new- contingent 
of degenerated hhers to tlic spinal 
cord.” The initial cind-Iesion is 
found in the dorsal-mot zone and the 
Spitzka-Lissauer trad, due, Marie be- 
lieves, to degeneration ihrongh the 
medium of the short (1) fibers. The 
degeneration in the columns t)f IJur- 
dach and Clarke’s columns, which is 
usually jiroportionale in degree to 
the duration of the disease, occurs 
through the medium of the fibers of 
the second group, 'fhe scleio.-^is ob- 
served in the columns of (ioll he at- 
tributes to the degencrati< m of the 
long fibers of (Ironp 3. 1 ‘rimary dis- 

ease of llie ganglia of the dorsal 
roots alTords the ex])lanatioii for the 
peripheral neuritis, w’hicli is paren- 
chyiUHt<jus and not interstitial, and is 
tlie result of disease of tlie tnjphic 
i Ciller of the ])eripheral nerve in the 
posterior ganglia. .Marie, while main- 
taining this view, most strenuously 
admits that no evidence wliatever of 
disease of the sjhnal ganglia i.s found 
in sinne cases, ]>ut it i.s quite po>sible 
to assume that v cry subtle and slight 
trophic changes at this point, al- 
though unrecogni/ahle, are sufficient 
to produce the changes in the distal 
arborizations of the. sensory neii- 
raxons in the muscle-plates and skin 
and in the cord which arc farthest 
removed from their nutritional cen- 
ters, which changes give rise to the 
lightning pains, the diminished knee- 
jerks, pupillary changes, the vesical 
and sexual symptoms, and other sen- 
sory and trophic disturbances which 
mark the incipient stages. 
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The studies of Dejerine, Wallen- 
berg, Rousoni, Blocq, Trepinski, 
Obersteiner, and Redlich, and the 
observations of Sherrington, Batten, 
and others, as to the relations in 
health and disease of the distal nerve 
arborizations to the nuiscular sense 
and its perversions, are all distinct- 
ively corroborative of this theory. 

In a case of severe tabes with nil- 
usual motor paralysis and muscular 
atn.»i)hy, autopsy showed an almost 
universal dej^eiieralion of the anterior 
hrirns and of many of the cranial 
nerve-nuclei, siiKwestin^ that this is 
the primary seat of the lesions. 'I'he 
point of lea^t resistance is in the sen- 
soiy roots, hut under cmiditions at 
present obscure the motor neurons 
may fall victims to the toxin, as in the 
lireseiit ca>c. almost />rtri passu with 
the sensory. ( k'casionally the atro- 
pliy resembles progressive muscu- 
lar atrophy: in this case the only 
distinguishini^ features lay in that the 
cell change.s were rather more acute 
and that the affection of the crania! 
nerves was unusually widely spread. 
Tooth and Mowell (Proceed. Royal 
Soc. of Med., Feb., 1912). 

In amyotrophic lahe.s, a form with 
a comparatively rapid and progre.s- 
sive atrophy of the muscles due to 
disease of the anterior roots, the 
l)icture resembles that of pulyneu 
ritis rather than tabes. Drey and 
Malcspiiie (Lyon med,, Nov. 9, 1913). 

The relationship of syphilis etiolog- 
ically occurs, according to the views 
of Obersteiner and Redlich, through 
the presence of tliickening of the pia, 
from old leptomeningitis presumably^ 
w'hich, by coinfiressing the dorsal- 
root fibers at a point of lessened re- 
sistance, leads to their degeneration. 
Edinger’s theory of a local invitation 
to a selective action of the poison, 
from functional fatigue, has also re- 
ceived the support of a certain num- 
ber of observers. 


COMPLICATIONS. — Locomotor 
ataxia often coexists with general 
paresis. Either of these may appear 
as the primary disease. Hemiplegia 
is also not very uncommon. Through 
extension of disease other areas of the 
cord may be involved, and symptoms 
of lateral sclerosis, progressive mus- 
cular atropliy, etc., added. Hlithisis, 
heart disease, and nephritis arc occa- 
sionally found coexistent, though not 
in any es.scntial relation shij). 

Exophthalmic goiter, diabetes, and 
coma have also been observed. 

PROGNOSIS. — 7'he disease has 
been heretofore considered essentially 
chronic and progressive and tlie prog- 
nosis as regards cure extremely un- 
favorable. 'fhe degree to which the 
newer discoveries will modify this is 
not yet fully determined. 'I'hey can. 
at best, afTect the jirogmisis fav(»r- 
a1>ly only when tlie disease is recog- 
nized and properly treated in its in- 
eijiiency. Well-established tabes will, 
in all probability, remain a progres- 
.''ive, jiractically incurable affectiini. 

The duration of the disea.se is very 
variable, .sometimes extending over 
twenty to thirty years. ft rarely 
canses dealli />cr ,vr, a fatal end- 
ing occurring insually through tlie 
medium of some intercurrent alTec- 
tion, such as cystitis, pyelitis, trophic 
disorders, hypostatic pneumonia or 
bronchitis, or a profound asthenia. 

Much symptomatic relief may be 
ju’oini.sed from intelligent treatment; 
in some, cases long periods of arrest 
are olitained. Co-ordination can be 
materially improved and the pains 
and crises relieved. Spontaneous 
remissions in the disease have been 
often noted, but such results are 
much more positively assured from 
treatment. Usually the pains tend to 
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become progressively less as the dis- 
ease advances, due to progressive 
diminution in sensory function. 

Less easy of explanation is the 
sometimes marked improvement in 
the ataxic and painful symptoms 
w'hich attends the onset of Idindness. 
The enforced rest affords a partial ex- 
planation. Vicarious function is an- 
()ther possibility. Development of 
severe trophic symptoms is an omen 
of evil. rsciuloparalytic or actual 
paralytic lu‘li>lessness may devcloj) in 
the late stages and superinduce a 
fatal asthenia. Cases with well 
marked and frecpicntly recurring cri- 
ses, especially gastric, cardiac, and 
respiratory, are said to run a sh(»rler 
average course. "I'he elioh^gical ele- 
ment in in(li\ idual cases does not ajj- 
])recial>ly modify the [)rognosis. h'rec- 
dom from want and worry, on the 
other hand, are materially advan- 
tageotis to the victim. In my per- 
sonal ex)>eriencc the disease lias run 
a far ni(*re rapid course in women 
than in men. 

TREATMENT.—Tliere is no spe- 
cific kmovn to be effective in tabes, 
even in cases positively due to syph- 
ilis as shown by the sjiirochcta. 
Iodide of potassium and mercury 
alone or in combination have proved 
ecpially inefficient, lliougli, occasion- 
ally, in acute cases especially, an 
arrest of progress has been attributed, 
and probably correctly, to thes?e 
agents. In ca.scs in wdiich, by intui- 
tion or gocxl fortune, tabes has been 
recognized in its very incipienev, the 
pron>pt and proper administration of 
either of these drugs might prove 
.positively curative. The uncertainty 
of diagnosis wouW, however, render 
conclusions as to curative value at 
least a problem. 


There is little, if any, clinical evi- 
dence to confirm the claims of the cura- 
tive merits of the salts of silver and 
gold, of ergot, of arsenic, (^r of the 
other vaunted specifics in the older 
literature. A nu^st positive exception 
is found, however, in the decided 
benefit at times resulting frcmi sodium 
cacodylate. 'J'his drug- should be given 
by month and not hypo(lermicall\^ 
The method of suspension, while 
effective in exce]>tional instances in 
modifying, at least, temporarily, cer- 
tain obtrusive symptoms, has not sur- 
vived the test of time, and, indeed, is 
often j>ositively harmful. 

Organotbera])}' in this disca.se was 
e<iually inglorious when first intro- 
duced. Ignorance as to the principle.s 
involved, crude and imperfect phar- 
maceutical methods and a consider- 
ahle element of charlatanism were 
rcsponsihle for this disrepute. Kvi- 
deiice is now accumulating tending 
to show tile adjuvant value of or- 
ganotherapN . 

The writer tried adrenalin in 5 
case.'' of la))etic crises. In 3 of these 
the crimes were. I’a.stric, in 1 rectal, 
anti in the liflh laryngeal, with a 
gastric coniplicatitni. 'Ihe dose in 
the i?a.stric crise.s ctuisistcd of from 
4 tt« (» drops ol a 1 in KHK) atlren- 
alin st>lution in 20 c.c. (5 drams) 
of water, which was administered per 
os. In the rectal cri.'*is, after a pre- 
vious irrii^ation of ilie rectum, from 
3 to 5 drops in 20 to 40 c.c. (5 to 10 
drams) of water were administered 
per rectum. These doses were given 
three times a day. The writer thus 
obtained the disappearance of pain, 
n.^usea, and vomiting in 4 oi his 5 
cases. This action set in after fif- 
teen to thirty minutes, and continued 
for several hours. Upon giving ad- 
renalin three tirne.s a day the attack 
ceased entirely. Roehiner (Semaine 
med.. No. 2. p. 20, 1909). 
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The writer used, with favorable re- 
sults, a combination of organic prod- 
ucts* To prepare the extract, pitui- 
laries, thyroids, parathyroids, and 
ovaries of intact sheep of nnques- 
lionahle health, 4 years old. and 
testicles from perfectly sound cocks 
V/< years old, are used. The glands 
are taken out under the strictest 
aseptic precautions, all fibrous tissue 
being removed as far as j)ossil»le, and 
only the parenrhymatou.s substance 
being used. The pr< ‘portions of each 
ftrgaii thus treated are: pituitary 
body, 1 part; thyroid (including para- 
thyroid b 2 parts; ovary, 10 parts; 
testis, 10 parts. This aggregate is 
reduced to a line paste, placed in 
equal weight (»f chemically pur<- glyc- 
erin, allowed to macerate forty-eight 
hours, and then iiltered. 

The extract was administered by 
the intramuscular method, using an 
all-gla^^ syringe with a half -inch 
needle of the finest bore. The fa- 
vorite site of injection is the gluteal 
region, into which the needle is 
plutiged for its full length. In sen- 
hitive persxms the part is frozen with 
ethyl chhiride before injecting. A 
hot compress is applied after the. 
injectif)!!. In chronic conditions in- 
jections were originally made every 
.second day for one week, then twice 
a week, etc.; the writer now gives a 
do.se daily, with better result.^, lb K. 
Starkey ( J ‘rescriber, Aj)r,, 1913). 

Tw(.» indications are paramount: 
the retardation in progress of the 
disease and the palliation tn* control 
of symptoms. Three nieasines stand 
out conspicuously as having a certain 
though limited value, viz., rest, elec- 
tricity, and the Friinkel method of 
“re-education.” Conjcjintly and in-, 
telligently employed, the results are 
positive. The degree of rest necc.s- 
sarlly varies. In the incipient stage 
pain and other sensory symptoms 
should he the guide. Five or six 
weeks of absolute rest in bed is ordi- 
narily sufficient. The return to active 


exercise should always be tentative 
and gradual, and for months, or even 
years, the amount of voluntary exer- 
cise should he guarded. 

Compensatory exercises aim to cor- 
rect 4 main abnormalities in walking. 
These are: (1) J lyperextension at the 
knees. It may be inadvisable to try 
to correct it at first, l-aler the pa- 
tient practises slowly the movement 
<»f sinkifig and rising at the knees, 
watching himself carefully and av<u<l- 
ing all jerks. Standing may alst* be 
practised wdth the knees in a partially 
flexed position. (2) Overaction t»f the 
swinging leg with dorsal flexion of 
flic foot. Here the patient practices 
walking with the leg sharply flexed 
at tlu* knee, touching the Hour first 
with the toe and then coming down 
gradually on the wh(»le ft»ot. This 
is to be done sb.»\vly. aiming at 'steadi- 
ness. Ai the beginning of the inove- 
ment the foot often leaves tlu* floor 
with a little twist, and this is to be 
combated. Usually the foot is best 
held i)*)jnting directly forward. (3) 
Lack of plantar fb‘xion of the foot 
of the supporting leg to throw the 
body weight forward. Patient prac- 
li.se.s throwing the body weight for- 
ward hy means of careful att<nti<»n 
to the movements of the .supporting 
7'hese. first three defects are 
corrected l)y training the eyes to 
watch the various movements: for 
the fourth, the (‘ijuilibriiiiii .sense has 
tt> be trained. (4) baiilty position of 
the hips with a eorre>j)oiuling faulty 
pcjsition of the trunk. Correct jinsi- 
tioii may be favored at first by the 
physician’s pushing in against the 
trochanters t»f the patient as he 
walks. The tendency to bend for- 
ward i.s corrected by keeping the 
buttocks forward, and this may be 
ai<led by slight pushes or taps. The 
development of the equilibrium .sense 
may be aided by having the patient 
notice that his tendency to topple 
over can be overcome in a measure 
by qfuickly pushing out his pelvis 
along the line in which he feels him- 
self falling. These exercises may be 
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praetised witli the aid of the support 
of another person, then with sticks, 
then without sticks, and hnalty with 
closed eyes. 

In far-advanced cases the patient 
cannot stand, and must l)e trained to. 
The exercises are along similar lines, 
the patient being supported. They 
should be practised for short periods 
with frequent intervals of rc^t. The 
treatment must ]>e continued six 
months to’ a year. It i^ not suitable 
f(^r all cases, the more common con- 
traindications being optic atrfqdiy, a 
heart lesion, poor general pbyj>ieal 
candition, and Irequent pains or 
crises. II. M. Swift (N. Y. Me<l. 
Jour., from Boston Med. an»l Stirg. 
Jour., Jan. 21. 191.S). 

Any physician can train tabetics, 
and the mechanical aids can lie im- 
proviseil or <li.'^pcnst•d with entirely in 
the ini]<l cases. As tlie tabetic does 
not i\*cl fatiKue readily, be niu-*t be 
watched t<' sloi> short of fatigue, as 
this would weaken the muscles. The 
exercises benefit oven in the severest 
cases, as a rule, and decided improve* 
ineiU can be counted im in 50 per 
cent, of all cases. The excrci.ses can 
be done in bed or on the sofa at 
first. I'ive t<' iiftven mimile*; are 
usually l‘*ng eiuiugh for the sitting, 
but it slu»uUl be repeated two or 
three times a day. It may Ik* neces- 
sary to support the limb at first 
<»r suspend il in a sling, 

A straight, zigzag or spiral chalk- 
mark on the tl<»or ti» f«»llow. or a 
book or cigar-box lt> step over nia 3 ’' 
prove useful exercises, 'blu- aim 
should be lo train the paticiit in 
the nu»vemeuts needed in daily life: 
walking, climbing .stairs, knocking, 
writing and buttoning garments. A 
late feature is inability to extend the 
leg at the knee. The knees thus give 
way when the tabetic trie^ t<.> stand 
up. The patient strives to compen- 
sate this by innervation of the exten- 
sors of the knee, and this generally 
results in an overcorrection. The 
knee is extended too far and held in 
this overtension. The same occurs 
in the hip-joint, shoulder, and elbow. 


By thus analyzing the elements of 
the movements, the patient can be 
shown and taught how to correct 
errors by voluntary innervation and 
utilization of the remnants of sensi- 
bility. Jacobsobn (Tlierap. dcr Gcg- 
enwart, Oct., 3015). 

Any evidence of an jiggfravation i.s 
a danger-signal, demanding a return 
to absolute rest. The writer does not 
agree with Church as lo the harmful 
elTect <.»{ rest upon the ataxia or any 
other symptom. Involuntary exer- 
cise by means of massage and cer- 
tain mechanical apj)lianccs (Louder) 
may .serve a useful 3 >ur])nse. In the 
ataxic stage the same rule should ap- 
3 )ly. 1 have seen the pains, ataxia, 

sphinctcric disturbances, and various 
crises either greatly lessen in severity 
or entirely disappear from prolonged 
al>.s(dute rest. 

Massage iu combination with me- 
chanical treatment acts as a setla- 
tive to spasm and a tonic in tbc 
presence of paresis. .At first gen- 
tle, pa.^sivc movements and eflleurage 
.should alone be employed, in onler 
merely to diminish contractures and 
relieve pain by liisplacing the blood 
from tbc parts, l^ater, the massage 
should be carried out st> as to im- 
prove the condition of the paretic 
miiscio'.; reeducation is also indi- 
cated ill this >eee»iid perit.uJ. .Michaud 
(Lyon ined., June 23, 1912). 

Next in order to rest is galvanism. 
< )f the value of static electricity [ 
have no personal knowledge. Fara- 
dism in my experience is often harm- 
ful. Galvanism slum Id he employed 
daily. The current should not exceed 
at first 5 inilliamperes. The scaners 
should at first be limited to ten or 
twenty minutes, gradually length- 
ened to one or even two Inntrs, dail)". 
The electrodes (Frh) should be ap- 
plied to the spine, thoroughly wet, 
of course; one over the upper dor.sal 
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reg:ion, the other over the upper sac- 
ral spine. The selection of the pole 
is immaterial. Occasionally it is of 
advantage, if the j)ains arc severe or 
the ataxia extreme, to apply the 
electrodes <m\c ut»der the sole of each 
foot, the current making the direct 
circuit of the nerves cliiedy alTected. 
The bcnelii derived by some patients 
■from galvanism is quite decided. I 
do not believe any ai)preciable effect 
is exerted upon the iiitraspinal lesion, 
but that the radiculitis and associated 
nciiritic condition are at times modi- 
lied favorably. well-known stis- 

ceptil)ility of tabetics to psychic ap- 
peal may be a factor to some dej^ree. 

W hen pains are very severe, hot 
sit2-baths, ilu* cold pack, ice-coils to 
the leg (jr an ice-bag or the cautery 
to the spine, may be tried with or 
without anodynes, in particular anti- 
pyrin, acetanilid, acetphenetidin, as- 
pirin, or codeine. Morphine should 
be employed as a last resort and 
given hypodermically. Thiosinaminc 
.sometimes relieves pain in daily 
doses of 0.00 to 0.10 (im. (gr. j-is.s). 

After trying many sul»stanceK ai>- 
plied by spina] injection, the writers 
found .solution of magnesium sul- 
phate efficacious in contr<d]ing tabetic 
pain. .Such injecti(»iis j)roduce a true 
“leucdcytic shriwer” and a sort c»f 
theraiK'ulic meningitis which favors 
tile resorption of meningitic products 
and ces.siition of jiain. Kf>ger and 
Hautml ( I’ressc nied., Aug. 7, 1912). 

To relieve tabetic pains the writer 
ree<Mn mends the foilriwdng: — 

B Thiosinamine, 

Glycerin aa 1 Gm. (15 gr. ). 

Sodium salicylate . 2 Gin. (30 gr.). 

Sterile dist. water.. 10 c.c. (2‘4 dr.L 
M. Sig.: One culiic centimeter to be 
injected intramuscularly daily 
or on alternate days. 

Mueller (Riforma Medica; Med. 
Record, May 15, 1915). 


Intramu'scttkr injeediem of 0.5 c.c. 
(8 minini.s) of 1; 1000 adrenalin aolti- 
tion was found to cause a para- 
doxical drop of 30 to 40 mm. Hg. 
ill the blood-prcs.sure in cases of 
talietic gastric crisi.s. Complete re- 
lief from the pain was simultaneuu.sly 
experienced. The pressure rose again 
and the pain returned in from half 
an hour to fifty minutes. A .similar 
para(h>xieal lowering of pressure had 
already been 4>l>serv'ed in dementia 
prccox, and by Newherger in cerebral 
syphilis and menstruation. P»ayard 
Holmes ( f.aiicet-Clinie. (let. 30, 1915). 


in recent years, efforts have Itecn 
made to control the crises of tabes by 
blocking the nerve-roots, by di\ iding 
the latter in tlte s])inal canal, an j)J>- 
eratioii krnnvtj as rhizotomy. 'Phe 
actual Aalue of this is still sub jtuiice. 

The benefits of rhizotomy may be 
attained without an operation, by 
blocking the nerve-roots involved. 
The writer injected UK.) c.c. of the 
fiui<I in the hack, between the .sixtii 
and tenth ribs, at the emerging point 
of the nerves, forcing the tlind deep 
into the muscle on each side. He in* 
trodiiced the h»ng needle close ti> the 
costr>vertehraI articulation until it hit 
the rib; then it was drawn hack a lit- 
tle, ixfinted upward to the iipjier mar- 
gin of the rib and 5 c.c. of the fluid 
expelled at each point. Tlie method 
differs from tlie epidural injection 
tec!mic 4 ue; it anesthetizes the nerve- 
trunks for over six hours. It can be 
applied rejieatedly. The .same tech- 
nique miglit prove effectual for tabetic 
pain.s cisew'herc, lancinating pains in 
the arm or leg. There is soiTictimes 
a local pain at the pf>int of the in- 
jection, about two hours later, which 
he occasionally cnnihats by subcu- 
taneous injection of a small amount 
of some .sedative. The patient was 
a man of 44 who had ga.stric crises 
every month and finally every w^cek 
for days at a lime. The attack was 
arre.^ted at once by deep anesthetic 
injection; 100 c.c. were injected at this 
time and three other attacks within 
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the following week were likewise 
aborted, hot not quite so successfully, 
the amounts used ranging only from 
65 to 80 c.c. The crises recurred 
after a month, hut the patient had 
left town. Konig (Jour. Amer. Med. 
Assoc., from Med. Klinik, Sept. 24, 
1911). 

The writer tried rhizotomy ffir gas- 
tric crises in a ca.ve oi tabc> in a 
man of 43. Tlie patient was at once 
relieved. .Alter iive months they re- 
curred in a l»riei and mild form, once 
or twice a week, hut disappeare<l 
again during the seventh month. In 
the majority of the 28 cases published 
lf» rlati‘ there has been recurrence 
later <.jf the crises in a mild f«»rm, 
hut the tJperation has <jften been e»f 
life-saving im])ortance. /inn ( Berl. 
klin. Woch., Sept. 11. 1911). 

For ga-'tric cris(‘s the writer re- 
sorted to Forster’s method of division 
wiihiii the s])inal canal of the sensory 
roots of the tenth, eleventh, and 
twelfth dorsal spinal nerves, h'or four 
weeks after tlie o])erati<)n llie jiatient 
was free of trouble. Tlien tiu- \ oniit- 
ing returned, hut wdlhotit the girdle 
setTsation and without the i^ain, Ifc 
r‘onelude<l that tlie vomiting was the 
result ot the gastric inovemeiits con- 
trtdled by tlie vagi; in some cases at 
least the t)rimary cause is invdvc- 
iiieiit (d' the va.gus nr its center; the 
pain is sectuidary to the \oiniting. 
Kxuer (Dent. Zeitscli. f. (.'hir., ci, 57<», 
1911). 

Jn gastric crises the writers tried 
Franke's eperation, wliicli they ct)ii- 
sider superior to that of bolster, 
w'ith satisfactory results. I'hcy pre- 
fer a single vertical incision which 
divides the muscular libers in the di- 
rection they run and renders easy the 
exposure of the interct^stal nerves. 
The ventral position is gt»tid if the 
lumbar region is raised by means of 
a sand cushion under the abdomen. 
Four months after operation the 2 
patients suffer no i)aiii, have excel- 
lent digestion, have gained in w'eight. 

L. Mai re and G. Parturier (Pressc 
tn6d., July 10, 1912). 
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The operation rhizectomy, gener- 
ally called liy the writer’s name, has 
been done relieve tabetic crises in 
44 cases; the resection was not ex- 
Icnsive enough in some, so that the 
pains recurrcfl later; in some other 
cases crises dcvehqied in other nerve 
regions; 5 of the patients died, and 
no hendit was oldaiiied in 3 eases. 
Another cause for failure may he that 
in certain cases the vagii^ is respon- 
sible for the crises. b‘or>ter (Wiener 
klin. W«)ch.. June 20, 1912). 

The writer rcp<*rts his (wvn experi- 
ence ill 1 ca^e with b'raiike’s tech- 
nique. the tearing out of the inter- 
costal nerves. In 17 published cases 
gastric crises wer<- cured seven times; 
they recurred in 8 ca^es. Jii his 
own ca-'C the cure has been complete 
during the lit teen months to date. 
Tile i)atient was a woman of (>4 who 
had had tabetic gastric cri^'C- during 
liftecn jear>. 'I'he liflli. sixth, sev- 
enth, eighth and ninth intercostal 
nerves were taketi ui) in turn on a 
gro<ivcd sound and w'ouml slowly on 
the Si Mind until they tore; the fieriph- 
cral stumj) was then cut. J'he ful- 
gurating t)ains ill arms and legs 
w^erc not inodiJic<l, hut the gastric 
crises were aludislied. Mauclaire 
(Arch. gcMi. de chir., .\ov. 2S, 1913). 

Sauve and Tinel method seems to 
promi'je still better rc-uUs, hut it has 
only been worker! <nit experimentally 
thus far. "J'hey propf..se the ligation 
of the intercostal nerves between the 
gaiiglif n and the dura. 

In the writerhs c.ise, a man of 53, 
the .seventh, eighth, ami ninth pairs 
of i)t»storior roots wer<‘ rcsectcrl; 
while the tenth pair was ludiig re- 
sected the pulse and respiration 
stopped suddenly. l>iit heart action 
WMs resumed spoiitaiieoiisly in a few 
seconds and pressure on the thorax 
started respiratifui. This complica- 
tion can be avoided hy deadening the 
sensibility of each nerve just before 
it is cut. There was great improve- 
ment and ce.ssation of the pains dur- 
ing the six weeks he was in the ho.s- 
pital. G. Patry (Rev, med. de la 
Suisse rom., xxxv, 297, 1915). 



494 


TAIJLCS DOUSAUS (PKJTCHAKD). 


For tlie relief of the various crises, 
symptomatic remedies arc used. Full 
doses of cerium oxalate usually re- 
lieve vomiting-. Heart- tonics, such 
as caffeine, strychnine, etc., may 
he indicated in vagus involvement. 
Cystitis may be treated symptomatic- 
ally as an ordinary cystitis with re- 
lief. A simple device whicli almost 
invariably affords relief and may be 
magically effVetive in lessening noc- 
tnrnal cystic irritability, especially in 
prostatic enlargement, is that of ele- 
vating the foot of the bed with two- 
inch blocks of wood. 'I'lie exhausting 
effects of disturbed sleep are at limes 
corrected absohitely by this proced- 
ure. I'ropliic lesions are occasionally 
quite intracta])le. Strychnine in doses 
of to Ym grain (O.OOJ to 0.QO4 
(.Im.) will at times retard the prog- 
ress of an optic atrophy. Strychnine 
should, however, be given always 
with caution in this disease. 

The a<lvance(l tabetic case which is 
practically bedridden and has had all 
forms of antisyphilitic treatment does 
better under strychnine sulphate than 
with .symptomatic treatment. TIic 
writer's patients were treated at 
thrcc-iiionth periods with gradually 
increasing doses, beginning at V»;u 
grain (().(K)1 (im.) 3 times a day, up to 
y'i grain (0.015 Gni.) 3 times a day. 
The last month they were given 
^'4 grain continuously. ( )snato (Med. 
Kev. of Rev., Mar., 191X). 

C ase of a woman with tabetic symp- 
toms ill whom the Wassermann re- 
action became negative and tlie num- 
ber of cells in the spinal fluid dimin- 
ished, while gait and station were 
much improved. The treatment con- 
sisted of rrecjuent mercurial inunction, 
together with as complete evacuation 
of cerebrospinal fluid as possible 
about once a week or two weeks. A 
Tunnber of cases of tabes, taboparesis, 
and paresis were treated in the same 
way, as a rule with distinct advan- 


tage and without any untoward re- 
sult. S. F. Gilpin (f*hila, Neurol. 
Soc.; Med. Rec., Jan, 18, 1919). 

The demonstration of the spirc>- 
cheta in the nervous tissues has led 
to a revival in the use of mercury, to- 
gether with neosalvarsan. 

'riic cerebrospinal fluid circulates 
imperfectly and there is very little 
absorption of this fluid by the cortical 
or spinal cells. Hence, intraspinal 
medication is unsound. The writer 
obtained mo.st satisfactory results 
from intravenous arsphenamine injec- 
tions given on alternate days for 
tliree to four weeks according to the 
symptoms, follow'cd by complete nst 
or weekh^ or semi-weekly injectitui.s 
of mercuric salicylate for four to six. 
weeks, and then again starting in with 
tile arsphenamine injections. Some 
patients received 40 or 5(> intravenous 
injections within a year or eighteen 
months, H. Sachs (Arch, of Neurol, 
and Psych., Mar., 1919b 

Intrasjiinal treatment of tabes with 
arsphenamine or mercury has of late 
c<jme into widespread list*. The 
.^wift- Fills method or autoserum- 
salvarsanizcd serum treatment con- 
stitutes one form of this type of 
procedure. 

Reduction of intraspinal pressure 
by removal of cerebrospinal fluid in- 
creases the permeability of the epen- 
d> ma. -Applying this fact, the author 
was able to demonstrate apprecialde 
amounts of arsenic in the spinal fluid 
twenty-four hours after intravenous 
injection of an organic arsenical in 
J5 out of 26 cases. He gives an injec- 
t on of salvarsan, neosalvarsan, or 
arsenobenzol and taps the spinal canal 
within twenty minutes after the injec- 
tion, withdrawing fluid until it comes 
only drop by drop. Barbat (Jour 
.\mer. Med. Assoc., Jan. 19, 1918). 

Sixteen ca.ses of tabes and cerebro- 
spinal syphilis, with symptoms refer- 
able mainly to the urma|*y tract, were 
subjected to intraspinal treatment 
with tnercuriidiaed sennn^ with re- 
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Biitts better than those usually follow- 
ing other methods. The treatments 
generally consisted in intraspinal in- 
jection of 0.(X)1 Gni. (%r, grain) of 
mercuric chloride in normal horse 
serum, diluted with normal salt solu- 
tion to 30 c.c. (1 ounce). The injec- 
tions were given al»ont once weekly 
for 4 doses, followed by a rest of 
four to eight weeks. The reactions 
were never more than modcratch' in- 
tense. The spinal Wasserinann re- 
action was changed from positi%o to 
negative in 7 cases, and the degree of 
fixation greatly redueed in 6 others. 
Markcil urinary incontinence was 
cured in one ease, greatly iinprovet! 
in another. an<1 not atTccted in a third. 
Slight incontinence was cured in 3 
and much relieved in 4. Increased 
frequency 'was cured or nuicli dimin- 
islicd in S cases, dribbling after voi<l- 
ing cured in 4 and ini]n'o\ ed tn 6, and 
sexual powers improved in 6 and re- 
st<n'<‘d to normal in 2. All patliMits 
buNing pains in the back and legs were 
relieved, and the residual urine was 
greatly reduced. Watson (Jour. Am. 
Med. Assoc., bed). 2, 191S). 

Injections of mercuric chloride in- 
traspinally practised in tabes, I-'rom 
Mio to Mo grain (O.(K)l to 0.(»()15 
dissolved in 1 to 2 c.c. (16 to 32 
minims) of distilled water, was iiitrf>- 
duced into ounce (15 c.c.) or more 
of spinal fluid collected in a glass inn- 
nel. Not until tlie writer coiiif)inrd 
the ijitraspinal and ititra venous meth- 
ods of treatment did both the blood 
and spinal fluid become negative to 
all tests. The treatment removed the 
clinical symptoms for at least a con- 
siderable period. K. H. Mcliri»le 
(South. Med. Jour., June, 191Sb 
After five years* experience with 
the Swift-Ellis and Ogilvie tech- 
niques, the writers take issue with a 
recent critic of the results of intra- 
spinal treatment of cerebrospinal 
syphilis. The method is most valu- 
able and not dangerous if properly 
carried out. The intravenous method 
often gives as good results as can he 
expected from any form of treatment, 
but in some cases it falls very far 


short of such result.^, and in these the 
resort to intraspinal treatment is 
usually followed by good recovery. 
The need for intraspinal therapy is 
esjiecially marked in those who can- 
not endure intensive treatment wnth 
mercury or with arsphenamine intra- 
venously. C'uniiner and Dexter (Jour. 
Amer. Med. Assoc., Sept. 7, 191Xi. 

The writer's best results were ob^ 
tained by the addition of arsphena- 
mine in small cpiaiitities directly to 
the cerebrospinal fluid. In paretics a 
prolonged remission is the best that 
can be accomplished. In tabes, be 
lias seen cases in wbicli, clinically, 
]>rogression bad been retarded for 
three years. 'J'he best effects follow 
combined general and intraspinal 
treafinenl. Tredway (i’eiina. Med. 
Soc.; X. Y. Med. Jour., Mar. 8, 1919). 

Xo final proof of the curative value 
of the Swift- ICllis or other intra- 
spinal methods is however, in evi-* 
deiiee (See also the article on Dtoxy- 
I»I.\MIi)0".\KSKNOI{ENZOL, \’ol. il). 

Swift and Ellis Method. — The 

blood-serum of recently treated or 
cured syphilitic ha.s a marked tro- 
l)liic action on the specific spirochete 
and the following technique has been 
devised by Swift and Ellis for luring- 
ing an effective medicinal agent into 
immediate contact with the diseased 
process without incurring the dan- 
ger of direct injection of .»;alvnrsan 
into the .subarachnoid space. A dose, 
generally the maximum of saharsan 
or ncosalvarsan, is given intra\cii- 
<iusly in the usual manner. At tlie 
end of an hour from 50 to f>0 c.c. (1.7 
to 2 ounce.s) of the patient's blood 
are tlrawn by means of venous punc- 
ture, clear serum is separated, diluted 
to 40 per cent, with normal salt solu- 
tion heated to 132.8® V. for half an 
hour, kept cool until the following 
day, then w-arined to body tempera- 
ture and injected into the subaracb' 
noid space by means of lumbar punc- 
ture after the withdrawal of about 15 
C.C, (K* ounce) of spinal fluid, the 
amount of diluted serum injected be- 
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ing 30 c.c. (1 ounce). After the first 
few injections, if well tolerated, 40 c.c. 
(1% ounces) of a 50 per cent, serum 
is usually injected. It must he in- 
jected slowly without much pressure. 
After the injection the patient is 
kept in bed for a day with head cov- 
ered. The general rule is to give 
eight or ten treatments, one every 
second week and then discontinue 
them for a time, repeating, if neces- 
sary, and using as indices the Was- 
sermann test with the bkmd and 
spinal fluid and the cell and protein 
estiniaiions nf the latter. The method 
is the most promising one for tabes 
and paresi?) that lias yet been devised. 
W. 11. 1 1 (High (Jour. Amer. Med. 
Assoc., Jan. 17, 1914). 

Tn 5 cases of tabes and 3 of cere- 
brospinal syphilis in which a modi- 
fication of the Swfift and Klli.s mcthfjd 
of treatment was afiplied, salvarsan, 
0.6 Cm. no grains; ), was first given 
intravenously, 75 to KK) c.c. (2*2 to 
31f. ounces) of l)1o(»d withdrawn an 
h<3ur later, serum from this blood 
soon after heated in a water bath at 
56® C. for half an liour, and an iiitra- 
spinal injection of 25 to 35 c.c. {% to 
V/ii ounces) of the undiluted senmi 
given at once, spinal fluid not exceed- 
ing 35 c.c. (IV; (»unces) in amount 
having yireviou'^ly been allow^ed to 
drain ofif. After the injection all pil- 
lows w'cre taken away, the foot of 
th*c hed was elevated, and the patient 
kept on his back for at least an hour. 
Treatments were rei»eated at seven- 
to twenty- day intervals. The palicnt.s 
were all relieved from pain and 
show'ed definite improvement in lo- 
comotion, in .'^ome almost to lu^rmal. 
The jisj-ebic effect was also marked, 
and the nutrition rapidly improved. 
T. R. P>(3ggs and R. K. Snowden 
(Arch, of Internal Med., June, 1914). 

William B. PRiTf UAKD, 
New York. 

TACHYCARDIA. See Heart: 
Frequent Pulse. 

TALIPES. See Orthopedic Sur- 
gery. 


TAMARIND. — Tamar in dus, N. F., 
is the acidulous pulp of the fruit of a 
semitropical and tropical tree, the Tama- 
rindus indica (fam., Leguminosse). Before 
tamarinds enter commerce, the shell of 
the fruit is removed, and the inner por- 
tion i.s, in India, molded into a mass, to 
w^hich .sometimes sugar is added. In 
Egypt it is formed into cakes and dried 
ill the sun, and in the West Indies hot 
syrup is poured over the pulpy mass. 
Tamarinds, in the shops, form a dark- 
brown .soft mass, having a fruity odor and 
a suhacid to strongly acid and sweet 
taste. Tamarinds contain a very little 
malic acid, 4 to 6 per cent, of citric acid, 
5.3 to 8,8 per cent, of tartaric acid, 4.7 to 
6 per cent, of imtassium bitartrate, 12 to 
20 per cent, insoluble matter, and about 
13.9 per cent, of seeds. A trace of acetic 
acid, supposed to result from sugar-de- 
composition, and a little tannin in tlie 
seed coats, complete the constituents. 
Tamarind is an ingredient (10 per cent.) 
of confectio senn.T, N. 1\, in w’hich it is 
combined with senna (10), ca.ssia fistula 
(16), prunes (7), figs (12), sugar (55.5), 
oil of coriander (0.5), and water. 

ACTION AND USES. - Tamarind is a 
mild laxative and refrigerant, due to the 
combination of its acids and acid salts. 
It may be given in do.ses as large as 1 
ounce (30 Gni.) with saf*'ty; larger doses 
may give rise to griping. An infusion, 
strained and alb^wed to cool, makes a 
grateful draught in fevers, when the stom- 
ach is in good cuiulitioii. Like nearly all 
similar vegetable preparations, it is mod- 
erately diuretic. A tamarind wdiey, made 
by infusing an ounce (30 Gm.) of the pulp 
in a little ])oiling water, and adding this 
to a quart of milk, may he used as a 
refrigerant in fevers, 

TANNIC ACID. — Acidum tan- 
nicum, U. S. P., specifically known 
as gallotannic acid, is an organic 
aoid lyhtained from nutg-all (Galla, 
U. S. P.), which is an excrescence 
found on Quercus lusitanica, or dyers' 
oak (fam:, Cupuliferae), caused by the 
punctures and deposited ova of the 
gall-wasp, or Cymps galh Hnctorice 
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(order, Hymenoptera). It is also found 
in chestnut wood and bark, in pome- 
granate bark, and in sumach. Tannic 
acid occurs as yellowish- white or 
greenish crusts or priwder, without 
odor or having a faint, characteristic 
odor, and a strf>ngly astringent taste. 
It is very soluble in water, alcohol, 
and in glycerin. 

Tannic acid is incompatible with 
alkalies, lime solution, alkaloids, al- 
bumin, gelatin, starch, salts of anti ■ 
muny, coj>pcr, iron, lead, mercury: 
C(>m])onn(ls of iodine, brciminc, chlo- 
rine, nitrites (including spirit of ni 
trolls ether), i>ermanganale>, chlorates, 
and other oxidi/.ing agents; forming 
insoluble compounds with alkahuds, it 
has been used as an antidote in poi- 
soning by alkaloids, as well as hv the 
metallic incom])atil)l('s named. 

PREPARATIONS AND DOSES, 
—"'rile oj'ficial preparations t)f tannic 
acid are ; — 

.Icidunt tanniium, S. 1*. (tannic 
acid or tannin ). Dose, to 10 grains 
(O.J to 0/) ( im. ). 

i'dJlodium styplicKW, K, I", (flexible 
collodion containing 20 tier cent, tannic 
acicD. 

Glyccriiiirn iickU tannici, S. P. 
(glycerite of tannic acid, ciMitaining 
20 per cent., by weight, tannic acid). 
Dose, 15 minims (T c.c. ). 

'rrochisfi acidi tauuici, W S. P. 
(trcx'hes containing 1 grain — O.CX) ('ini. 
— tannic acid). Dose, 1 or 2, three or 
four times daily. 

Vngucntum acidi tannici, U. S. P. 
(ointment containing 20 per cent, 
tannic acid). 

The principal unoflicial compounds 
of tannic acid are: — 

Tannalbin (tannin albuminate ex- 
siccated, containing 50 per cent, tan- 
nin). Dose, 15 tp 60 grains (I to 4 

8 ' 
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Gm.) in tablet or in pow^dcr, ^\ith 
w'ater. 

Tannigen (diacetyl-tannin). Dose, 
3 to 10 grains (0.2 to 0.6 Gm.). 

Tannisniuth (bismuth bitannate). 
Dose, 5 to 10 grains (0.3 to 0.6 Gm.). 

Tannoform (tannin-formaldehyde). 
Ihsed externally. 

Ta n nop i ne (hexamcthylenamine- 
lannin). Dose, 15 grains (I Gm.) ; 
children. 3 to 8 grains (0.2 to 0.5 
r im.). 

(ilyccritum iodo-tannin carboli;ja- 
tum (Sajoiis). (Carbolized glycerite 
of iodo-tannin contains iodine, 2 
(im.; tannic acid, 15 Gm.; water. 250 
c.c. ; mix, filter, and evaporate to fiO 
c.c., and add glycerin, 120 c.c.; car- 
bolic acid. Ii(|iiicl, 2 drops). 

PHYSIOLOGICAL ACTION.— 

W hen tannic acid is applied locally 
to the skin or mucous membranes it 
constricts the ]>loo(l-vessels and tem- 
porarily diminishes the vascularity 
of the parts; its affinity for albu- 
min intensifies its astringent effect. 
'J'aken iiilcrnally it lessens secretions 
and produces constii>ation. Py unit- 
ing with albumin in the stomach it is 
transformed into tannalbin or tannin 
alliuminatc; this latter is then slowly 
decomposed by the alkaline contents 
of the intestines int(^ gallic acid, and 
as such is absorbed, 'fhe researches 
of Rost have shown tliat tannic acid 
given hv the moutli, subcutanetnisly, 
or otherwise, appears as gallic acid 
in the urine, along with other decom- 
position products of tannin ; when 
given by the mouth it appears in the 
feces as gallic acid; tannic acid has, 
therefore, no remote astringent ac- 
tion on secretions, on blood- ves.sels, 
or on urinary excretion. Tannic acid 
is destroyed before it arrives at the 
lower part of the intestine. Tannic 

-32 
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acid only acts as such before it is 
absorbed. 

THERAPEUTIC USES.— T annic 
acid lias been used h really in vari- 
ous forms of hemorrhage — epistaxis, 
uterine hemorrhage, passive gastric 
and intestinal hemorrhage, hema- 
temesis, hematuria, and in hemop- 
tysis (in s]>ra\ ). h"br its local 
astrini^enl action it may be used in 
relaxed mucous membranes, relaxed 
uvula, aphthous stomatitis, spongy 
gums, ptyalism, and chronic pharyn- 
gitis. in tonsillitis and pharyngitis 
the i;l} ccrite is a j^t'od topical appli- 
cation; ilu‘ i^lycorite may also be 
used as a sprav', ])n»peiiy diluted, in 
hemoptysis, '( he odor of ozena and 
other affections attended by fetor 
may be overcome by the ajiplication 
of ahsorhciu cott<»n m<»istened in a 
saturated a(iiieous solution of tannin 
and then dried. In simple chronic 
rhinitis and rhinopharyngitis, the 
carholi/ed glyceriie of iodo-tannin is 
a valuable apfilication. 

In tlie early sta,u:e <4 cholera, Can- 
tani used lav.ne cnenieta I’f tannic acid 
up to and be}<Mid the ileocecal valve. 
I’Vom 1 to 5 drams (0 tn 20 iini. ) 
(d tannic acid di^solverl in 4 jiints (2 
liters) of warm water, with the addi- 
ti«»n of 30 droj>s of laudanum and 
IJ.^ ounces (45 (nn.) of ]iowdercd 
gum ara])ic arc injected at suitable 
intervals, 

A suf>])ository containing 2 to 5 
grains (0.10 to 0.3 (nn.) of tannin has 
been successfully used in prolapse of 
the rectum, and in bleeding hemor- 
rhoids. Tannin in solution i.s bene- 
ficial in excoriations about the anus 
and scrotum, and in anal fissure. 

Tn vaginal leucorrhea a saturated 
soluli(>n (d tannic acid on cotton 
iiifil os a Vi'iluable application. The 


glycerite is an excellent form for use 
in cervical uterine catarrh. In uterine 
carcinoma dressings of the glycerite 
will moderate the discharge and allay 
the t)dor, especially if combined with 
the glycerite of j>henol. 

In gonorrhea, after the acute stage 
is passed, tannic acid is effective. In 
women a watery solution may be 
used as a vaginal injection, or the 
vagina may be ]>acked with tannin. 

Tender nipples anti tender feet 
may be liardetied with a 1 i)er cent, 
solution of tannin. .V lotion td tan- 
nic acid is often efficient in herpes. 
It is useful in phagedenic ulcer and 
alopecia circumscripta. 'Fhe stinging 
])ain and itching of subacute eczema 
is relieved by an application of the 
glycerite twice dail\'. The (*intment. 
somewhat dlluteil, has proved benc- 
licial in pityriasis capitis (dandruff). 
Impetigo and intertrigo have yielded 
to the use (d the ointment, rannin 
is usually an ingredient in prejiara- 
ticnis used l<» relieve hyperidrosis of 
the hands and feet; in a I per cent. 
s4»liition it has been recommended in 
offensive axillary sweating. 1 n burns 
tannin subdues the ])ain and hastens 
the ’formation of granulations and 
healing. A si^lntion ( 1 to 4 | (d tannin 
in tincture of ])en/oin i.s said to jire- 
vent the formation of pustules in 
variola. 

Jn chronic inflammations of the 
conjunctiva, especially pannus, tannin 
has given g(.*od results. 

A lotimi of 2 parts tannin to 10 
parts alcohcil painted on the gums 
and around the teeth relieves almost 
every kind of dental pain; it is also 
the best application in Riggs’s disease 
(pyorrhea alvcolaris), the loose teeth 
lighten under its use and become 
available for mastication. 
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To expel threadworms ( Oxyuris 
vcrmicularis) a solution may be in- 
jccted or suppositories used. 

A S per cent, alcoholic solution of 
tannin is a very satisfactory disin> 
fectant for the hands of the surgeon. 

C. .Sl’MNl'K WlTIlKUSTIXli, 

Philadelphia. 

TANSY — Tanacetum (tatisy. hitter- 
hiittoiis, i)arsley or sceiitc<I fern) is 
the dried leaves and lops of Tanaretum 
rulf/arc < fain., Coinposita ). Tansy contains 
about n..S per cent, of volatile oil, re.sin, 
tannin, fat, sn#?ar, puni, citric, tartaric, 
and malic acids and llie amaroid tanacetin, 
wliich is yellowish white, granular, odor- 
less. fusible, soluble in ether, less freely 
soluble in alcoljol. ainl sparinj^Iy soluble 
in water. 

PREPARATIONS AND DOSES.-- 

'ranacetum (leaxes an<l to[)s; unolbcial). 
Dose, Jt) t<t 00 |.!raMis (1.30 to 4 (ini.). 

( Meurn laiiaceti (tansy oil; uiiorticial). 
Dose, 1 U> 3 minims (0.05 to 0.2 c.c.). 

PHYSIOLOGICAL ACTION.--T ansy 
is an aromatic, l)ilter tonic, and, by virtue 
of it.s volatile oil, it is <liuretir ami em- 
menagojuue. and in poisoiioiis doses is a 
violent irritant to the st»unach and intes- 
tine''. Many iloaths have been rcpe*rtcd 
from Its use, 

POISONING BY TANSY.- LarK-e 

rlt>.se.s, ’, !■ ail (Uince (15 c.c.) or more of 
the ^nl, taken to |ir<jciire abortion, cause 
ilisUirbance of the respiration, deprcssir>n 
of the heart actimi, cltpinc .vpasnis, and 
death. 'I'he usual symptoms, preceding' 
death, are voinitiiif^ and pnrjjiiiR, severe 
abdominal pain, a rapid, feelilc pulse, slow 
respiratitni, dilated pupils, ci>nvulsions of 
an epi!eptiff)rm type, coma, and asphyxia. 
Alarming symptoms have followed the use 
of freun 15 to .30 minims (1 to 2 c.c.) of 
tlie oil of tansy. Sometimes it causes 
abortion. 

TREATMENT OF POISONING.— 
Siphon out the stomach, rohlling and 
emptying several times with abundance ot 
water; give emetic of apomorphina hy- 
drochloride hypodermically (2 to 5 minims 

-().12 to 0,3 c.c. — of 2 per cent, solution), 
if throat is not severely inflamed, mus- 


tard (4 drams — 15 Gm. — in 1 to 4 ounce.s 
— 30 to 125 c.c. — water) can be used, or 
zinc sulphate (20 grains — 1.3 Gm. — in 1 
ounce — 30 c.c. — w.itcr), castor oil (1 rmnee 
— 30 c.c.) or magnesium sulphate may be 
used instead, (iive ilemulcent drinks of 
flaxseed tea, barley-water, elm-bark mu- 
cilage, or arrowroot pap. Allay pain with 
J.t grain (0.015 Gm.) morphine, or 10 to 
20 minims (0.f> to 1..1 c.c.) ot laudanum. 

THERAPEUTIC USES.-( )il of tansy 
was formerly used in functional dysmenor- 
rhea, amenorrhea, and ovarian neuralgia 
in doses of '-j to I minim (0.03 to 0.0(» 
c.c.), in pill or dropped on sugar. In con- 
junction with bot drinks and hot applica 
tions it is used in amenorrhea attributed 
to cold. It has scmie anthelmintic effects, 
but its use ft)!- this piirpo.se is not 
advised. I'or tlotjiesiic iise.s an infusitm 
(tan-.y tea) is fiiade b> steeping 1 ounce 
(30 (im.) c>f tbe leaves or tops in 1 pint 
(.500 c.c.) o( boiling water; of tliis 1 to 2 
ounces (30 to (>0 c.c.) may be taken. VV. 

TAPEWORM. See D.\k.\.^n'K.s, 

Di.se.v.sks Dur: ro, 

TAR. — /‘('C liiluUio d'. vS. P. ), pine tar, 

or tar. is an aromatic olcoresin obtained 
by the destructive «Iislil!atioii of the wood 
of I*inus l^aiustris ami of other species of 
I’iftus (fam., (.'cuiiferie ) of Europe iind 
.\iiUTica, that c«>miiig from North Caro- 
lina and Sweden being tbe best. It nc- 
curs as a thick. l»Iacki>h-hrow!i, viscou" 
mass having a peculiar odor; contains oil 
of turpentine, pyrocateehin, acetic acjfl, 
acett»nc. crco.sote, phenol, xylol, mothylic 
acid, etc., and is blackt'ned by wood- 
sin<»ke. It i.s soluble in Ics.s than its own 
bulk of alctdiol, ether, or chloroform, and 
is slightly .soluble in the v(datile and fixed 
oils. 

l-pon redistillation tar yields pyroligne- 
ous aci<l (crude acetic acid) and an empy- 
reumatic oil called oil of tar, which is 
ofiicial. Oil of tar, when fresh, is almost 
colorless, but with age becomes oxidized 
ami dark reddish-brown in ct>lor; it is a 
volatile fluid, of acid reaction, has the 
t»dor and taste of tar, and i.< soluble in 
alcohol. The residue, after the distilla- 
tion, is fitdt (pix solidal—unofficial— a 
black solid which has a shining surface 
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on fracture, melts in boiling water, and 
consists of resin and various enipyreu- 
matic resinous products which are collec- 
tively called pyretin. Pix solida is chiefly 
used in the preparation of plasters, and 
is entirely different from the residue of 
coal-tar, or “ij^as-pitch.” 

Burgundy pitch, recognized in the British 
Pharmacopeia as Pix burgundica, is pitch 
derived from the Norway spruce {Abies 
cxceisa). It sf)itens and fuses at the tem- 
perature of the body. Canada pitch {Pix 
canadensis ) is derived from the hemlock 
si)ruce of the United States and C anada. 
Moth these forni.s nf pitch are used as 
plasters. 

Coal-tar, produced by the distillalion of 
coal, varies in c<imj>onition, and contains, 
in addition to about 0.1 per cent, of 
phenol, sucli bodies as .sulphur, ani- 
mouiacal coinpoiiii<ls, aniline, pyridine, 
(jiiinones, etc. 

l.ysol and pixol, derivatives of tar, will 
be considered in seiiarate sections at the 
close of this article. 

PREPARATIONS AND DOSE,— 
liguida, U. S. 1*. (tar; pine-tar). Dose, 
7|'i grains (0.5 (im.K 

Oleum picis liqu\d<c rcctificatum, U. S. P. 
(rectibed tar oil). Dose, 3 minims 
(0.2 c.c.'). 

Syrupus picis liquider, U. S. P. (syrup of 
tar), consisting of tar, 5 parts; magnesium 
carbonate, 10 parts; alcohol, 50 parts; 
sugar, 850 parts, and water, enough to 
make 1(X)0 parts. Dose, 1 fluidram (4 
c.c.) or more. 

Unguentum picis liquid<£, U. S. P. (tar 
ointment), consisting of 10 parts of tar 
mixed w’ith 3 parts of 3 'ellow' w^ax and 7 
parts of lard. 

The following tar preparations are rec- 
ognized in the N. F. for internal use: — 

Elixir picis composituni, N. F. Ill (com- 
pound elixir of tar), each fluidram (4 c.c.) 
of which contains grain of morphine 
sulphate, together with wine of tar, syrup 
of wild cherry, and syrup of Tolu. Dose, 

1 fluidram (4 c.c.). 

Glyccritum picis liquidte, N. F. (glyccritc 
of tar), each fluidram (4 c.c.) of which 
contains about 4 grains (0.25 Gm.) of tar. 
Dose, 1 fluidram (4 c.c.). 

Mistura old picis, N. F. (tar mixture), 
each 2 fluidrams (8 c.c.) of which con- 


tains about 4 minims (0,25 cx.) of oil di 
tar, masked with licorice, pepjperihint, 
chloroform, and sugar. Dose, 2 fluidrams 
(8 c.c.). 

Vinum picis, N. F. (wine of tar), each 
2 fluidrains of which contains about 5 
grains (0.3 Gm.) of tar. Dose, 2 fluidrains 

(8 C.C.). 

For external use: — 

Liquor picis alkalinus, N. 1*'. (alkaline 
solution of tar, "liquor carbonis deter- 
gens"), consisting f»f tar, 2 parts; potas- 
.sium hydroxide, 1 part, and water, 5 parts 

UiKtucnium picis cumposiium, !•'. (com- 
pound tar ointment i, containing oil of 
tar, 4 parts, and zinc oxide and tincture 
of benzoin, 2 parl.^ each, in everj' I(K) parts 
of the ointnuMit ba^e. 

'lar-watcr, unoflnial. is preparetl Iiy 
shaking 1 part of tar with 4 pait-s of water 
several times in one day. then decanting 
ami riltering. Dose, 1 to 2 pint-. (5lK) to 
KXX) C.C.). 

Idqiior carl>onis detergent. «“>.•' cut iaily a 
stilution of coal-tar in litu turc of ipiillaja 
('^oap liarki, is at times assimilated vvitli 
Liquor picis alkalinus, \\ b., but is 

preferably made, acenrding to Stelwagon, 
as follow' .si (..'oal-lar, 4 parts; strong su.-ip- 
bark tincture. ^ parts; digest for eight 
days, frequently sliaking and stirring, ami 
bnally lilteriiig. The soap-bark tincture is 
made with 1 pound (.f soaji liark t«.» 1 
gallon of 95 per cent, alcohol, .'illowcd to 
digest f(ir a week or so. 

PHYSIOLOGICAL ACTION. — Lo- 
cally," tar is slightly irritating to tlie skin. 
It acts strongly as an antiseptic in skin 
diseases, and is aUo a valuable disinfect- 
ant. It is absorbcil rather readily from 
the skill, and may thus cause darkening 
of the urine, as if phenol had been used. 
It has been credited with expectorant 
properties. 

Coal-tar has the property of stjfleiiing 
keratin. Its antiseptic action is greater 
than that of phenol, and it has more pene- 
trating power. It is much less active 
locally than the wood-tars, but is advan- 
tageous in that its odor, after local ap- 
plication, soon passes off. 

POISONING BY TAR.— Tf in pro- 
longed contact locally, tar may produce a 
papular, erythematous, rubeoloid, urti- 
carial, or acneiform eruption; the last has 
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been caHe4 ncae (tw acne) by 

Hebra. Where a considerable area has 
been exposed to its action, tar, through 
absotptlont may g\ve x\%t to iox\c symp- 
toms similar to those of poisoning by 
phenol; fever, foul tongue, eructations, 
vomiting and diarrhea, epigastric pain, 
tarry evacuations, and a severe headache 
or sensation of heaviness or oppression; 
strangury and ischuria, with darkish urine 
turning almost black in color and emit- 
ting, like the stools, the odor of tar. 
When taken internally, tiir may give rise 
to erythema, vesicles, nr papules, accom- 
panied by severe itching. 1-ong continued 
or large diiscs of tar give rise to anorexia 
and imligcstiou. dcprc'^s the. heart's ac* 
tion. aiul cau^e ncjAous exhaustion. A 
fatal ca'^e ha^ been rep(*rtc(l by Taylof. 
Large (|iianlilie^ ni tar have, however, 
sometime^ been taken witlmvit apparent 
ill effect, t hildreii and ><ning persons, as 
a rnl<‘. are most snM'eptilde to il.'> toxic 
action. 

Treatment of Poisoning.— The treat 
inent ot poi>oning by pix liquida sim- 
ilar i<^ tlial advi-ed lor puiscmiug by 
phenol. If the ptM.sniiijig result from ex- 
ternal applications, suspension of these 
will cause an aliatenuMit of the symptoms, 
accf)nii)anied by roi)ion.s diaphoresis and 
more tir le.s.s diuresis. 

THERAPEUTICS.— Affections of Mu- 
cous Membranes.— The vapor of tar has 
lieeii iise<l largely for inhalations in dis- 
eases of the re.-^pirapiry tract. In I>nl- 
iiuniary vli^^uilers vvitii excessive secretion 
tar, nii.\e<l with potassium carbonate (24 
to 1) to neulrali/e the pyrohgncoii.s acid, 
may Ik- placed in a cup over a water-hath 
healed by a s|nrit-lamp ; the fumes of ln»t 
tar-waler or wine of tar may be inhaled 
bv meaiiN of a steam-aloniizcr ; oil of tar 
diluted with some other oil or liquid 
petrolatum may he used in an atomizer, 
or (he vapor from heated tar may l>e in- 
haled. Such itdialations are by many 
cou.sidered of value in bronchitis, espe- 
cially in the subacute and chronic stages, 
and in “winter cough.” Iti the bronchor- 
rhea of phthisis they have also proven 
useful. In connection with these inhala- 
tums tar may be given internally in the 
form of pills or capsules (2 grains— D.13 
Gm.l in milk or beer, or as tar-water (1 


to 2 pints— 500 to 1000 c.c.— daily), or 
wine of tar (1 to 4 ounces— 30 to 120 c.c>). 

If admmisuttd d \vJftv\v 

tions, 5- to 10- grain (0.3 to 0.6 Gm.) 
doses of lar may he given. 

In obstinate diarrhea H. C. Wood has 
recommended a mixture of lar made as 
follows; ,'\dd a pint (500 c.c.) of tar to a 
gallon (4 liters) of lime-water, and allow 
this .solution to st.'ind a w^eek, stirring it 
every few hours. Decant the clear liquid 
and percolate it through powered wild- 
cherry bajk, allow'ing 1 ounce (30 Gm.) 
of the bark f<*r each (.‘>00 c.c.) of the 
litjuid Used. 'J'iie do.se i.> 2 fluidounces 
((.0 C.C.). 

External Uses.— In cutaneovis disorders, 
(‘Specially tlio.,L* in which the mucous 
layer i- priuri\>ally involved, tar is an ef- 
fective rciuetly. In eczema ami psoriasis 
the tarry preparations arc most efTcctivc 
when applied directly to the flisease sur- 
face. In eczema tar gives the be.st results 
when applied after the subsulcnce of ac- 
tive intlammation ; the special indication 
lc*r its Use is a condition of .subacute in- 
llamiiialion accompanied by a dry, scaly 
surtace, with more or le.ss hy[)eremia an<l 
itching, and with tiiHaiumaiory product.s 
"till remaining in the tissues. Jt is ])csi 
to begin with a mild preparation: Tar 
fiiutmeiit, 1 part; zinc (»intmctit. 3 parts. 
Stronger applicali^>n.s may be made later. 
The applications of lar may 1)C continuous 
or inlerniillent. The drug is best avoided 
in iiivolveniciit of the lace, as it lend." t(.‘ 
stain the skin. 

In the dry chronic eczema of children 

the following is useful: lar. 1 part; pre- 
cipitated sulphur, 1 part; zinc ointment, 10 
parts. Mix and apply night and iiiorning 
(Hare). 

Bulk ley advises the use td liquor picis 
alkalinus in sluggish chronic eczema. The 
same preparation, or tar in the form of 
soap or ointment, may be u.sed in the 
treatment <.>f scabies, tinea capitis, and 
lepra. In eczema of a subacute or mod- 
erately inflammatory type a lotion c<m- 
taiiiing' J/j to 2 ounces (l.S to f)0 c.c.) of 
liquor carbonis detergens to the pint (500 
c.c.) of water i.s often very useful 
(Stelwagon). 

For psoriasis tar may be used a.s a stim- 
ulant in the same manner, but it is less 
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employed than formerly, having in part 
been superseded by chrysarobin. 

Care should always be taken at first, in 
applying tar, lest it excite dermatitis or 
acne picealis. Some skins are intolerant 
of it; some other remedy should then be 
substituted. A mild and relatively safe 
ointment for beginning tar treatment is 
one consisting of 1 or 2 drams (4 to 8 
c.c.) of liquor carlioiiis detergens • mixed 
with zinc ointment, enough to make I 
tmnee (30 (jiii.) (Stel wagon). 

In prurigo tar is often valuable. A lo- 
tion of VI' - drams (2 to 8 (im.) of tar 
to tbe pint (.'>00 c.c.) olten controls itch- 
ing satisfactorily. One consisting of 1 to 
3 drams (4 to 12 c.c.) of li<iuor carbonis 
detergens to the lialf-piiit (250 c.c.) of 
water may prove even more useful. In 
pruritus ani a weak tar ointment will often 
afford relief. 

A useful application to hemorrhoids is 
the following: 'far and e.vtract of bella- 
donnadeaves, <if each, 45 grains (3 Gni,); 
glycerite of starch, 1 ounce (3U Gni.). 
7'his is to be applied morning and 
evening. 

Tar ointment in full .strength, or at 
first diluted U part to 3 <*f petrolatum), 
may be of service in lichen, comedo, syco- 
sis, pemphigus, lupus erythematosus, and 
lupus vulgaris. Stem has oijserved that, 
when tar allowed to .stand in a warm 
place for several weeks, it separates into 
two layers, the up])er of which is thin, 
s^'rupy, and devoid of irritant properties; 
an ointment prepared with tliis is advised 
when a inibl effect is desired. 

Dusclikow-K.essiakt»tr (1915) has used 
tar with satisfactory results as a wemnd 
dressing, lie pours it into all the wound 
recesses and tlieii covers the. wnmnd with 
gauze. A favorable germicidal effect re- 
sults and frequent change of dressings is 
rendered unnecessary. 

LYSOL. — Lysol, introduced in 1889, is 
an antiseptic preparation made by dis- 
solving in fat, and subsequently saponify- 
ing with caustic potash and alcohol, that 
part of tar-oil which boils between 374® 
and 392® F. (190® and 200® C.). It occurs 
as a clear, brown, oily-looking liquid, 
having a feeble, aromatic, creosote-like 
odor. It contains 50 per cent, of cresob, 
and is miscible with cold water, forming 


a clear, soapy, frothing liquid. If it is 
mixed with boiling water, or its solution 
in cold water boiled, a cloudy mixture is 
formed, Lysol is also soluble -in alcohol, 
chloroform, glycerin, etc. According to 
McClintic, lysol is, in tests by the Rideal- 
VValker method, 2.12 times as strong as 
phenol in the absence of organic matter, 
and 1.57 times as strong in the presence 
of organic matter (as is the case in prac- 
tical disinfection). With the Liquor cre- 
.solis composiliis, G. S, 1’., crude carbolic 
acid, cre»>lin, and trikresol tlu* correspond- 
ing figures were 3.(K.) and 1.87, 2.75 and 
2.(»3, 3.25 and 2.52, and 2.(>2 and 2.50, 

respectively. 

Poisoning by Lysol. — In spite of the 
alleged low t<.)xicity of this preparation, 
ffuiiierou.s cases of poisoning by lysol, 
either from absorption when locally used, 
or from ingestion by mistake or for sui- 
cidal purposes, have been rejiorti d. Most 
of the cases of poisoning from local use 
have followed intra-nlerine irrigation in 
the i)iierpcrium, the chief syinptom.s be- 
ing slow pulse, shallow respiratimi, ami 
cyanosis. Signs of acute lienn>rrliagie 
nephritis and of cerebral or peritoneal 
irritation have also been noted. In pt»is- 
oning by ingestion the local destructive 
damage is scbloni sufficient to cause 
death. The symptoms include a proinjitly 
appearing stupor, f(.»llowed by cardiac and 
respiratory rlepre.-.sion, ar.d sometimes un- 
ion scioiisiiess and death. I'lie inncou^ 
membranes may be .stained grayish w'hite 
or lig'bt brown. 

Tbe treatment of poisoning by ingestion 
consists in washing out the stomach until 
the washings no longer .-.mell of lysol, 
administration of l'/,\ pints ((AX) c.c.) of 
milk ( Lllumeiithar), a repetition of the 
gastric lavage some time later, and the 
use of stimulants and external heat a.s re- 
quired. If some hours have elapsed .since 
the ingestion of the poison, calcined mag- 
nesia should be. given (Kircliberg). If 
the patient survives the lirst grave symp- 
tom.s, the prognosx.s is relatively favor- 
able, and when the poisoning does not 
end fatally, organic lesions are rarely left 
behind. ^ 

XhtrapeuticB^ — Lysol is widely used 
for disinfectioxi of the haadi and instru- 
ments, particularly in obstetric and gyne- 
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cological practice. The hands and fore- 
arms are scrubbed for 5 minutes with a 3 
per cent, solution of lysol in hot water, 
the nails cleansed, and the hands then 
scrubbed for 3 minutes more in fresh 
solution and rinse<l in sterile water. Be- 
fore and after o])stt*lric examinations a 2 
per cent, solution may be used in place 
of soap. A 1 per cent, solution (roughly. 
1 leaspoonful to the pint) may be used 
as a va^nnal douche preparatory to ex- 
aminati»»n in lal»or. I'‘or inira-nterinc irri- 
gation after curettage or for the patient's 
own Use as a cleansing vaginal douche a 
0.5 per cent, solution (1 teaspoonful to 
tile quart of hot water) is suitable. In- 
struintMils in.'iy be disinfeotc<l without in- 
jury hy rlea/isiiig with a 2 per cent, solii- 
then lunlijig for 5 miiuiles in a 1 
l»er cent, solution with a little sodium 
l)icarlH)nate. Recent wounds may be 
\va^he<l or irrij>nled with a 1 i)er cent. 
soliUi<»u in hot water, and a 2 per cent, 
solution n>eil for cleaii.''ing chronic ulcers 
and irrigating abscess cavities. In disin- 
fection of the walls and doors of rooms 
raniss with cieolin, tricresol, and 
may be in 1 tr» 3 per cent, solution, 

'Idle preparation has also been used for 
jireparing liekls ol operation, as a lubn- 
cant for the ex.arnining iinger ,'ind instru- 
ments ( dram t<* 2 nuiiei s of glycerin), 
c»n vaginal tampons (same ratio), as a 
dressing f«)r burns ( ‘ j to ‘1. per cent, solu 
tion), as a month-wash or throat spray 
or gargle ( ' i to 1 per cent,), in bromidrosU 
of the feet (soaking in a 1 to 2 per cent, 
solution), in mucous colitis (iuenias <»l' 
per cent, solution), m skin aftectirms 
such as erysipelas and lupus erythemato- 
sus (2 or 3 per cent, solution), and inter- 
nally in indigestion with abnormal fer- 
inentaritni in dnses of 1 to 5 minims (0.06 
to 0.3 c.c.) after meals. According to 
some, the official Liquor cresolis com- 
positus is practically identical with lysol 
in its action and uses. 

PIXOL. — This disinfectant is made by 
dissolving 1 jumnd of green soap in 3 
pounds of tar and slowly adding a .solu- 
tion of a little more than 3J4 ounces of 
cither potassium or sodium hydroxide dis- 
solved in 3 pints of water. This makes 
a syrupy fluid which, in 5 per cent, dilu- 
tion, may be used for disinfecting Unen 


and the hands. Dejecta may be disin- 
fected w'ith a 10 per cent, solution, which 
is said to be fatal to the pus organisms 
and those of typhoid fever, cholera^ and 
anthrax. S. 

TARAXACUM. — T araxacum, 

I'. S. I*, (dandelion, blow-ball, Hun's 
tooth) is the dried root of J'aruxafum 
officinale (fam., t. icb(»nacc.‘c), gathered in 
the autumn.. It is a well-known common 
perennial of America and F.urope, hearing 
a flower liaviiig a fallow head of flowers 
on a slender i>eduncle, from a cluster ol 
radial leaves. All iiarts of the plant con- 
tain a milky, acrid juice, which exudes 
wlien tJic plant is bruised or cut. The 
active principles are taraxacin and tarax- 
accrin; the former is .‘^iduble in hot 
water, the latter in alcohol. The root 
aKo c()ntaill^ iiuilin, mannitc, and resin. 

PREPARATIONS AND DOSES. -- 
Taraxacum, Ik S. 1*. (the root ). Dose, 2 
drams (8 (Hii.). 

lixtractum taraxaci, L. S. I’, (solid ex- 
tract). Dose, 5 to 20 grains (0.3 m 1.3 

(rin. ). 

Tluidextractiijn turaxaci, Lk .S. I*, (fluid- 
e.xtract). Dose, 1 to 8 drains (4 in 31) c.c.), 

Infusnm taraxaci (daiulelioii tea — unofli- 
cial — 1 to 8 of boiling water). Dose, 1 to 
2 niijiccs (30 to ()0 c.c. ). 

PHYSIOLOGICAL ACTION. — T h c 
prejiarations nt taraxacum are bitter; they 
stimulate the <ligestivc secretions and act 
as a bitter tonic. It is a feeble hepatic 
stimulant, somewhat laxative, and very 
leebly diuretic. 

THERAPEUTIC USES. — Taraxacum 
was chiefly used in atonic dyspepsia and 
constipation associated with torpidity of 
the liver, and also in catarrhal jaundice 
;ind hepatic congestion. It has no specific 
action in hepatic disorders, but is often 
combined wriih other remedies which arc 
potent. Its diuretic clTect is too feeble 
to he available. The fluidextract is a good 
vehicle fur nitrohydrochloric acid, ammo- 
nium chloride, or potassiub iodide. W. 

TARTAR EMETIC. See Antf- 

MONY. 

TELANGIECTASIS. See 

ni.OOD-VES.SELS, TUMOKS OF. 



504 ^ TEMDONS. BUfeSA AHD FASCIA DISEASES OF, 


TENDONS, BURS^, AND 
FASCIAE, DISEASES OF.-^dis- 

EASES OF THE TENDONS: ACUTE 
TENOSYNOVITIS. — Inflammation of a 
tendon or tendon sheath, also termed 
thecitis and tenosynovitis, is the result of 
a traumatism, which may or may not 
prove suppurative. Often, however, the 
tmuma j^ives rise to suppurative inflam- 
mation, owing; to the invasion of pyogenic 
bacteria, the result in some cases of in- 
suflicient attention to antisepsis when the 
wound is dressed, carelessness on the part 
of the patient, or the ])resenre near the 
injury of a suppurative process. It may 
also be caused by repeated, thougli slight, 
contusions, such as those to which the 
hand is exposed in many occnpatintis and 
sports. .Acute tenos\-m»viti.s may also at»- 
pear as a Cdinplication of iiiutlen/a, syph- 
ilis, gonorrhea, and rheumatism. 

SYMPTOMS. — In non-suppurative 
cases there are pain, tenderness on pres- 
sure, and swelling. A distinctive sign is 
that the inflanimat<*ry roughening along 
the tendon-sheath gives rise tt» a moist 
crepitus, wdiich tends to disappear as the 
swelling increases. 7'lie .suppurative cases 
differ from the non-suppurative, in that the 
.swelling i.s greater, nu^re jiainful and pul- 
satile, dusky red. and far more tender. 
The suffering may he very great, (jcneral 
sepsis occurs not infrequently. The symp> 
toms vary, however, with the location of 
the inorhid process, the two most cx- 
po.sed areas in this connection, the palm 
and fingers, giving rise to the two condi- 
tions described ludow. 

Palmar abscess may be duo to repeated 
contusions, and also to extension of a 
tenosynovitis f)f the fingers, especially 
when the ab-^cess is located on the flexor 
side of the little linger and the thumb, 
owing to the connection of their .synovial 
sheaths wdth the general sheath common 
t(» the tendons of the palm. The three 
other fingers, as is well known, pos.sess 
separate sheaths. When suppurative in- 
flammation is present in the palm, high 
fever may occur, and the pain is severe in 
proportion to the resistance of the over- 
lying tissue. Here, again, the pus may 
burrow in various directions or insinuate 
itself betw-een the tnetacarpals to the dor- 


sum, and. passing beneath the annular 
ligament, reach the tissues of the forearm 
and beyond. Death has been known to 
ensue in such cases frofn py'cmic infec- 
tion. *The palmar lesion may, in turn, be- 
come aggravated; necrosis of the carpus 
may occur and dangerou.s hemorrhages 
suddenly appear through involvement of a 
large vc.ssel in the suppurative proces.s. A 
clawed, stiff hand may result. 

Felon, or Whitlow, — The term “felon’* 
is often applied to a superficial inflamma- 
titm of the finger or toes around the nail. 
This variety has been treated under 
Nails, Diseases of, vol, vi. The form 
considered here is that to which “felon” 
more properly beirmgs; inflammation of 
the deeper ti.ssucs. including the tendon 
and its sheath of the <l!stal phalanx. This 
Is usually duo to trauniati'sin, — a blow f^»r 
crush. — and devel<>|.»s soon after the re- 
ceipt of the injnry^ though sometimes only 
toward the end of the sec<jiul day. Severe 
pain, heat. thr(>hl>ing. and more or Ic^^s 
fever betoken the presence of quite an 
acute inflammatory process. The pain be- 
comes extremely severe and almost un- 
bearable if surgical measure; are not re- 
sr>rted to. If the ahseess he allowed t(» 
proceed without relief, extension l<m'ard 
the hand may follow or the pus gradually 
works its way ttnvard the surface, forming 
a volcano-like mass, which, upon healing, 
leaves the thumb fleformtd — sufficiently in 
stuiie eases to impair it*' usefulnc-.s. 

TREATMENT. — The treatment de- 
pends, of course, upon the condition pre- 
.sented at the lime the rase is seen. In its 
incipient stage an acute tenosynovitis, es- 
pecially ill non-suppurative cases, may 
sometimes be cured by rest, elevation of 
the part, an<l application of cold com- 
presses, iodine, blue ointment, ichthyol, 
prolonged baths in a solution of borate of 
sodium, or hot antiseptic fomentations, 
especially if .small doses of iodide of 
potassium arc given internally — ^with co- 
pious draughts of water. Bier's hyperemia 
method may also be u.sed with advantage. 
In the vast majority of cases, however, 
such a favorable re.sult is not reached, and 
the inflanjmatory process proceeds to sup- 
puration. A free inciaion including the 
tendinous sheath, exposure of all sinuosi- 
tie.s that appear suspicious, irrigation and 



: tE¥it>ONS. 

dhlituigt, all performed under strict anti- 
septic precautions, and dressing with hot 
antiaeptic fomantatiions, represent the only 
safe procedures. Thoroughness at this 
time avoids a repetition of the operation, 
while the likelihood of a deformity is 
greatly reduced. General anesthesia is to 
he preferred. 

According to Kanavel. incisions are host 
made in the jingers. either upon one or 
both sides of the tendon sheatli over the 
length of the shaft of the middle an<I 
proximal phalanx, avoiding the joints, and 
into the proximal end r)f the sheaths or 
the Inmbrival spaces t<.» provide drainage 
there. The ulnar bursa is best treated by 
splitting it tbrongb<nit its length, cutting 
upr*n the ulnar side. The anterinr annular 
ligament sbmild gtmerally be cut. This is 
cr>mmonly suppleintMiled by ineisions upon 
the railial and ulnar sides of the forearm 
above the wri**! -joint, and on a level with 
lb»' flexor siirfaee of the bones. 'rhr<»ngh- 
and-tbr«'Ugb drainage is then carried out 
niider the Ilexor prufundus tendons. An 
ulnar incision may be snrticieiit. If the 
pus has in>ade<l the forearm, an tilnar in- 
cision is made at the middle of the ft»rc- 
arrn between the flexor carpi ulnaris and 
the flexor sublimis, or lietween the flexor 
carpi ulnaris and the ulna. Incision of the 
flexor longns pollicis slu'ath is ma<le from 
a rniger-lircadtb below the anterior annu- 
lar ligament to the end of the sbeatb. 
< )pening may be made above the anterior 
annular ligament, the upper half of which 
may be cut, or drainage may be instil iitcd 
almve the wrist l>y the lateral inci.sion 
mentioned under ulnar bursal infections. 
In the aftcr-ircatmvut the Bier constrictor 
is used for 24 to 48 hours, hot moist dress- 
ings for 2 to 4 days, followed by dry 
dressings, bantl being held in overexten- 
sion by splint, daily manipulation of joints 
and muscles after the immediate danger <»f 
systemic infection has ended. 

In palmar abscess the danger of delay 
is especially great. A free incision under 
general anesthesia is imperatively de- 
manded, the line followed being that of 
the metacarpal bone nearest the abscess. 
Tn doing this, however, the location of the 
palmar arch should be borne in mind, and 
the artery avoided. Should it accidentally 
be cut, both ends should be carefully 
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picked up and ligated. In some cases, the 
abscess opens spontaneously early in the 
history of the case. The pus, however, 
origiiiate.s in small superficial absce.sse.s, 
which sometimes form in addition to the 
deeper and greater one, and rupture early 
through the pre.ssure exerted from below. 
They teml to mi.slead the operator by 
causing him tf) delay the evacuatirui of 
the main absce^s. Several ])aliuar incis- 
ions and counter-openings are necessary 
at tinier (<• insure through-and-through 
drainage, introduce the tubes, etc. Hot 
fomentations slmuld then be a\»pUed and 
the pari placed in a splint. When granu- 
lations appear, dry dressing should be 
subslituteil. 'I'be danger involved not only 
includes extension of the purulent process 
beyond tlu* band, but also destruction of 
the teiulniis of the latter, followed by 
permanent ilexion of the finger; the “main 
CH f/rif/r/' 

In whitlow, or felon, the general indica- 
tions are similar, hut the chances of ar- 
resting the inllammation promptly are 
greater if the case is seen early. An}’’ of 
the general indications givtMi above ma}' 
be resorte<I to. Wlien, according to Mac- 
farlan. there i.s as yet no pointing or def- 
inite formation of piis, a wet dressing of 
mercuric iodide, 1 ( jin. (15 grains 1; potas- 
sium iodide, 4 (Jm. (1 <lram). and water, 
1(X) c.c, ounces), will usually reduce 

the course of the affection and frcrpiently 
abort it. This may als«» be cfTeetcd some- 
limes by keeping the finger wet with al- 
cohol, diluted w'xXh an efpj.al quantity of 
camphor-water. A thin bandage well 
soaked with the solution is wrapped 
around the linger and oiled silk is care- 
fully wrapped ar<nmd the whole to pre- 
vent evaporation. A strong solution of 
borax, » >r a bichloride solution 1 : 3(K10 
may also be n.sed in the same manner, 
but I'lbenie acid sidulions should not be 
einpJoj'ed, several cases of gangrene hav- 
ing been ascribed to their use. 

In .superficial felons. White softens the 
area w'ith an antiseptic solution, pares off 
the cuticle with a sharp bistoury to free 
the pus without infecting the deeper tis- 
sues. If the suppuration is .subculaneou.?, 
however, free incision is necessary, but 
the tendon-sheath and perio.stcum .should 
be strictly avoided for the same reason. 
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The after-treatment is the same as for 
palmar abscess (see preceding page). The 
rlistal phalanx may be found necrosed; 
hence the deformity left in so many cases 
of whitlow. 

If necrosis is present, dead portions 
of the bone should he removed; hut little 
apprehension need he felt, since it rarely 
extends beyond the epiphyseal line. In 
the two lower i)lialani:ies, however, nccro* 
.sis is of m(»rc serious import: the dead 
hone must either he reiinoe 1 or the linp^cr 
amputated. aceordin}.>, to the amount of 
osseous tissue invol\'e<l. 

CHRONIC TENOSYNOVITIS, or 
THECITIS, may occur as a result of the 
acute form, or he caused by traumatisms, 
rheumatoid arthritis, and syphilis, hut in 
the majority of cases it is due to tiiher- 
eulosis oi the sheath. In the latter condi- 
tion nodular, more nr less spindle-shaped 
swellinji hdlowinjj;' the loti}^ axis of a ten- 
don is formed, wliicl; contains, besides 
liqui<l, small ho<lies rescmhlinj»: rice or 
melon seeds; hcnc<' called “ri/iforni” bod- 
ies. These are either buried in the sac- 
wall or float freely in its liquid, and arc 
found to contain, upon microscopic ex- 
amination, tubercle bacilli. The local dis- 
ease may a.ssumc a fungous form, and not 
only destroy the tendon, fnit spread to 
neijLrhhoriiiK tendons and joints. Tuhev' 
culotts tniosynor’itis iistially develops near 
the wrist, and nmch less fre<{nemly in, the 
tendons of the fm^er.'-, knee, and ,'inkle. It 
^ives rise to but little sufferinji, and, as a 
rule, interferes but, slij^btly, if at all, with 
the fiim'tions »»f the affected extremity un- 
til well advanced. It.s progress is. as a 
rule, quite slow. Tt may. if the health of 
the patient is materially improved, disap 
pear spnntaiiecuisly, or hccrmic fun^^ous 
after penetratinj.; the superficial tissuc.s, as 
does typical tubercular abscess. It may 
occur as the complication t>f a joint tuber- 
culosis. The riziff)rm bfxlies facilitate 
diajirnnsis by couveyinj:? to the fin#?cr exert- 
ing tif^'ssure upon the swelling a crepita- 
tion recalling the presence of gravel. 

Treatment. — The von-tubercuhus form 
should he treated by rest and local ap- 
plications of ichthyol. When the acute 
phenomena have disappeared, the ichthyol 
applicutii^ns should be supplemented by 
gentle massage, hot and cold douches* or 


hot-air baths, the motions of the part l>c- 
ing- reduced by strapping* 

In the tuhcrrulous fortn/a tendency to 
relapse renders it imperative to eliminate 
thoroughly the local trouble and to treat 
the getieral dyscrasia as well. When the 
sac is purely cystic — i.i\, devoid of fungoid 
vegetations — a small incision, followed by 
washing out with saline solution and the 
injection of a solution of iodoform in olive 
oil or in ether, will often suffice. When 
ri/ifnrm bodies are present, however, more 
elTeclivc means are necessary, .since they 
represetU as many foci for tubercle bacilli. 
Tlie sheatl) should be laid open and its 
!nterif)r surface and the tendon tboroughly 
cleare<l with the curette. I'ungoid vegeta- 
tions still further complicate the case, and, 
unless every vestige be remo\ ed. including 
affected external tissues, sheath, and ten- 
don, reeurrence is sure to follow. Asepsis 
is of the greatest impnrtancc. general 
toxemia occurring ’ rea<lily through the 
lymphatic system if pro])cr precauti<*ns are 
not taken. Bier's method and the X-rays 
have given good results. The general 
ireatnient should incimie the administra- 
tion of creosote, out-of-door life, and other 
measure.s indicated in pulmonary inbcr- 
culosis. 

INJURIES OF TENDON: DIS- 
PLACEMENT OR DISLOCATION.- A 

tendon is .sometimes displaced from its 
normal position by a violent rmiiion in 
which its nf>rmal axis of tract i«ui is more 
or less departed from, the sheath I)eing 
torn." Often it immediately returns to its 
normal position, hut srnnetimes it does 
not, and local pain, with impairment of 
motbm, results. The displaced tendon can 
usually be felt, and its normal situation be 
the seat of a deprcssif)n. Or it may be 
felt to slip out t>f its groove when it con- 
tracts. The peroncus brevis probably 
sh«iw.s the greatest predtlcrlion in thi.s di- 
rection, and comparatively often slips out 
of its groove, being felt over the malleolus 
when the foot is flexed and extended. 
Displacement is most frequently observed 
in connection with dislocations and frac- 
tures, and in the latter a tendon may in- 
sinuate itself between the fragments, and 
thus prevent approximation and union. 
Tendon dislocation is often associated 
with chronic joint diseitse, notably rheu- 
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niatcttd arthritis, which may give rise to 
displacement of the long head of the 
biceps. 

Treatment. — By gentle manipulation 
with flexion or extensi(»n of the extremity, 
as required to reduce the tension upon the 
tendon, restoration to its normal position 
i> usually obtained. Once displaced, a 
tendon is liable to again leave its Vud. A 
suitable retentive dressing and bandage 
.slnmld be s<» ai)t)lie<l as to hold it /»t situ 
until thormigh repair f)i the torn sheath 
has occurred. If this fails, and after a 
few weeks the displacement recurs, the 
edges of the torn sheath should l»c fresh- 
ened and sutured to the tendon. Or, if 
llie teiuhni fails to remain in its groove, 
a halter can be made by incising the peri- 
n^ieuni and suturing it over tlut tendon. 
Passive motion then begun after a week 
has elapsed. 

RUPTURE. — Under the influence of a 
''Udden < lTort the conlractioii of a tnuscle 
may e-xceed the resistance of the libers of 
its ttndon, and tlte latter gives way. The 
tendon oi the rectus fenioris above and 
lielow flic patella, the tendo Achillis, (he 
temlon of tlie tric<‘p.s jicar the olecranorr, 
and that of the bicejis near the forearm 
are tliose which are nujsi cxpt»scd to this 
accident. 1'lu: rupture is usually com- 
plete, and a cavity may re;nlily be felt 
where before the t<iuh>n was eontinimus, 
the gap being increased I)}’ extension. 
When the knee is the seat of rupture 
there is marked effusion in the joint, and 
the patella is <lrawn upward; a dcf<^rmity 
very readily mUiced. 'J'herc is a distinct 
snap when the rui>tnre oeeurs, immediate 
loss of jjower in the linih, and sometimes 
severe pain. 

Treatment. — Approximation of the ends 
by full extension of the limb, application 
of retention bandages and splints, and im- 
mobilization of the limb at once suggest 
themselves. If these can he carried out 
satisfactorily, perfect union occurs at the 
end of two months, and. with a little care 
tor a few weeks .subsequently, perfect cure 
eii.sues. Thi.s happy result is not always 
obtained, however; in the majority of in- 
stances the tendon-ends cannot he held 
together by simple means, especially when 
the muscle draws the proximal end away 
to such a degree that tra<;tion has to be 


exerted to bring Its oxtri-inity down to the 
lower. In such a case, therefore, it is bel- 
ter to suture the ends. Tliis is especially 
important when the traction is due to the 
action of large muscles, such as those of 
the calf or thigh. Under careful asepsis 
this can now be done without the least 
danger, even at the knee. The incision 
slutuld, if possible, be made to one side, 
of the tendon, and md. over it, i<> reduce 
the chances (»f adhesion. Kupiur*.- of the 
tendo Achillis is sometimes managed with 
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difliculty, or tends, if union is obtained, to 
cause pes cquinf>varns. Poncet (see an- 
nexed illustration) avoids this b^' cutting 
the edges of the tendon zigzag fashion to 
elongate it, as shown in the <*ut, or by 
('zerny's method, described Iielow. 

WOUNDS OF TENDONS. -Tendons 
arc susceptible to traumatisms of any kind, 
but their density causes them to resist 
penetration. Puncture wounds, therefore, 
are .seldom met with, the point of the in- 
strument being diverged in the majority 
of instances. The sheath, however, is usu- 
ally torn, but it quickly recovers, if pyo- 
genic organisms have not been introduced. 
Incised wounds are of little moment un- 
less the entire tendon is cut, when, with 
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a snap, It assumes the relations outlined 
under Rupture. In the latter, however, the 
solution of continuity being” subcutaneous, 
pathogenic bacteria are not introduced; in 
rupture due to the thrust of a knife, sword, 
chisel, etc., the contrary is likely, and the 
surgeon should always assume that he is 
dealing with an infected wound. lie will 
tiuis insure an early recovery in all cases. 

Treatment. — Whatever he the cause of 
the laceration, the ends should he stitched 
with l)iiric<l catgut sutures, care being 
taken that the ends he carefully placed in 
apposition, or, better still, overlapi»ed. It 
is sometimes necessary, in order to re- 
cover the proximal end, to slit the sheath, 
or to free it some distance from its siir- 
roumlings to do this. The suture holds 
best when passed through^ transversely 
about one-third inch above each free end. 
In sf»me cases, as in bullet w^ounds, much 
of the ten<Hrif)us substance has been car- 
ried away, while the softer and more elas- 
tic sheath remains, at least to a greater 
extent. If the ends of this are united, so 
as to form a coiilinnous canal, a new sec- 
tion of tendon will he fcrme<l if the vital- 
ity of the sheath was sufficient. 

Lengthening of the tendon may also be 
resorted to. Either J'oncet’s or Czerny’s 
methnrl may he restarted to. Eoncet’s is 
descrihcfl above. Czerny’s cmisists in cut- 
ting the tendon half-through some dis- 
tance ahc»ve the end, then Uuigitudinally 
toward the latter until near it. The por- 
tion thus partly detached is then turned 
down toward the (»ther free end of tendon 
arul suture<l to it. If too great length of 
tendon has been hist, an animal tendon 
may he tran<f)lanted and sutured to both 
free. ends. This forms the basis of a new 
tendon, the animal tendon being usually 
ahsorVied. 

DISEASES OF THE BURSiE.— The 

bnrsie, or protective cushions developed in 
the cellular tissue, may be normally pro- 
vided, or acquired, when certain parts, 
superficial or deep, are exposed to unu.sual 
friction or prc.'jsurc. These may become 
inflamed through injxiry or overuse, con- 
stituting acute bursitis, or through con- 
tinued irritation, constituting chronic bur- 
sitis. The hurs;e often become involved in 
diathetic proce.sses, rheumatism, gout, and 
syphilis Cbpccially, 


ACUTE BURSITIS.— An acute imflarn- 
mation of a bursa may be serous or 
purulent, and, as stated, is usually due to 
injury. When located siiperricially there 
is marked sw'elling, rednes.s, and local 
heat. W'^hen an inflamed bursa is situated 
in the deeper tissues, the swelling can only 
be detected with difliculty, if at all, and 
the pain, especially on motion, is severe. 
General febrile symptuin.s often appear 
when a deep ])ur.^a is involved, especially 
when there is a tendency to snppuratinn, 
this being likely to externl. The inflam- 
matory process sometimes extends to a 
neighboring joint, including the synovial 
sac, wdiich is casil^^ pcn(*trated. The tliag- 
nosis.can usuallj' f>e established by ju<lg 
ing the effects <*f nioiioii. E.xtremc ah- 
diiction or adduction of the hnmcnis, f(»r 
instance, causes severe pain, if the in- 
flamed l)ursa is under the deltoi<l; when 
the bursa lietw'cen the ciuadriccps extensor 
and the femur, or that under the liga- 
mentum patellx. is the seat of the inflam- 
matory process, flexion the leg upon the 
thigh becomes painful, through the pres- 
sure thus exerted upon the lnirf>a. 

Treatment. — .-\l>s(diite rest in bed and 
immobilization, by placing the extremity 
in a splint and pressure, elevation of the 
part, and cold or hot antiseptic fomenta- 
tions, iodine, blue ointment, or ichthyol, 
all afford considerable relief. If the active 
symptoms persist notwithstanding these 
measures, the sac should he aspirated if 
the fluid is serous, follow^ed by pressure: 
or free opening, if pus he present, and the 
purulent discharge completely evacuated, 
and the interior of the sac is swahlied 
with phenic acid, then packed with iodo- 
form gauze. Taigol’s solution mixed with 
an equal quantity of glycerin and other 
solutions were at times injected, but the 
danger of involving the joints has cau.scd 
them to he discsirded. 

CHRONIC BURSITIS. — Chronic in- 
flammation of a Imrsa is met with much 
more frequently than the acute form. It 
develops insidiously, is unattended by 
pain, and manifests itself only by marked 
swelling, which varie.s in density accord- 
ing to the thickness of the bursal wall. 
This becomes quite dense .sometimes, and 
conveys to the touch a feeling of hardness 
suggesting bone. In some ca.ses it may be 
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with fluid. The harder bursii is usually 
separated into various cavities by thick, 
fibrous partitions, or the interior is 
studded wdth villous growths, which somC' 
times become detached and form rizifomi 
bodies. Occasionally il undergoes calcifi- 
cation. 

HOUSEMAID’S KNEE.^This pop- 
ular term is applied to chronic swelling of 
the. prepatellar bursa, as a result of con- 
tinued nr repeated pressure while scrub- 
bing, etc. Tt is located immediately at the 
knee, and the globular swelling projects 
anteriorly when the ijatieiit is sitting. It 
is usually quite large, the size of a small 
r)range, and, its wall being comparatively 
thin, it generally fluctuates. At times it 
bceornes irritated tbroiigli continued pres- 
sure and may become slightly painful, the 
limbs at the same time beenniing somc- 
vvhai stitT and weak at the knee. A sim- 
ilar eondition of tile olecranon bursa is 
known as miner’s elbow, ainl another 
<>ver the tnl»erosity of the ischium is 
termed weaver’s bottom. 

Treatment. — When rest and painting 
with iodine, or the afiplication of blue 
ointment, <»r, again, iodine cataphoresis 
will fail to cure, blistering will s<imetiines 
jirocure it. In most cases, ln)W'ever, surg- 
ic:d measures are neeessary. Aspiration, 
followed by light massage, is the simplest 
t>f these: if tin's proves insuflicient, in- 
cision and packing with iodoform gauze 
should be resorte<l to. Extirpation may 
bo perbirmed if need ])e through a lateral 
ineision. 

BUNION.— This consists of an enlarge- 
ment of the bursa over the metatarso- 
phalangeal articulation of the big toe, but 
which may also present itself <»ver other 
joints of the fo<U. It is often due to the 
pressure of ill-fitliug sIkjos, which not 
only exert pressure upon the bursa over- 
lying the articulation, but also tend to 
force the big toe away from its normal 
litie and the metatarsal extremity of the 
second phalanx outw'ardly. The bursse 
thus finds itself pinched between the bone 
and the overlying leather. Bunions may 
cause but little trouble, when not com- 
pressed, but, irritated in the manner out- 
lined, they become inflamed and at times 
exceedingly painful; the skin becomes 
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highly congested and tense; tumefaction 
occurs, accompanied by ace.unmlation of 
fluid in the hurs.-i: and locomotion Vie- 
i-oines diflrciilt. In some cases suppura- 
tion follows; the pus may then burrow' 
through the bursal wall, give rise to 
cellulitis, and involve tbe metatarsophal- 
angeal joint. 

Treatment. — 1 be shape c>{ tbe footwear 
is of primary, impr>rtanve in tbe treatment 
of the cases. The inner side td tbe shoe 
should accnmmodale tbe bvmion in such a 
manner as to avoid all pressure, while the 
great toe should have ample room to pro- 
ject in a straight line frum the foot, and 
not be pushed toward its median line. 
F’ointed shoes are pernicious in this con- 
nection. A change of footwear is some- 
times sufficient to bring about recovery. 
Bunion plasters, available in tbe shop.s, 
are very helpful. The local treatment is 
that bursitis. Iodine painted over the 
projection is advantageous. Ichthyol and 
blue ointment are also cflfective. When 
the applications become irritating, a salve 
of equal parts of cosmoline and tannic 
acid, as advised by Gross*, is nseful. 

Tapping and the evacuation of pus by 
incision sometimes become necessary. 
These are safe procedures if done under 
strict asepsis. According to Robert T. 
Morris, the older operations often resulted 
in stiff joint and other discomforts. A 
simple operation often suffices. It con- 
sists in a longitudinal incision from VJ to 
of an inch in length alt>ng the inner 
surface of the extensor tendons; the site 
f>f the hyperostosis is exposed, and a sharp 
chi.sel .separates the button of the bone 
readily from the head of the metatarsal 
bone. The open bursa can then be 
trimmed out with a pair of scissors with- 
out difficulty, and when the w'ound ts su- 
tured and the skin pressed against the sur- 
face of the bone from which the button is 
removed, it becomes quickly adherent, and 
the bunion is at an end. The patient is 
allowed to walk in from 10 to 12 days. 

C. T. Mayo “removes the head of the 
metatarsal bone and two-thirds oi the hy- 
pertrophy on the inner .side, then turns 
the hone into the joint area in front of 
the bone. He sutures this bursa in place 
and thus obtains a synovial membrane 
which becomes satisfactorily movable.” 



510 


TENDONS, BURS;E. AND FASClAi, DISEASES OF. 


GANGLION. — This name is given to a 
rounded tumor usually about the size of 
half of a hazel-nut, which generally forms 
on the back of the hand, but also on the 
dorsum of the foot. It may be soft and 
yielding when pressed upon, or exceed- 
ingly hard, suggesting the presence of an 
osteoma. It is not painful even under 
pressure, and gives rise t(» no inconveni- 
ence. When, however, as in the case of 
inanists, the fingers arc moved rapidl}'^ and 
v' h power long periods at a time, a sen- 
sation of weight or stiffness is experienced 
and occasionally slight pain, Scune pa- 
thologists coiij^ider it as a pouch-like pro- 
jeetiem of the synovial membrane of a 
joint in the maj«»rity of cases, and rarely 
arises from a tendon-sheath. The prevail - 
ing view, however, is that it is the result 
of a traumatic degeneration of connective 
tissue adjoining a joint or tendon, the 
alveoli of which dilate an<l form a cyst 
which contains a thick, honey-likc liquid. 

Treatment. — Pressure or a sharp blow 
causes the sac to rupture, the liquid 
being promptly absorl)cd, but this rather 
unsurgical method is now generally sup- 
planted by subcutaneous incision with a 
small bistoury, under strict antiseptic pre- 
cautions. The small incision being made, 
a piece of iodoform gauze is placed over 
the sac. and. pressure being exerted with 
the thumb, the fluid is quickly evacuated 
and dispersed. A few drot)s of iodine in- 
jccte<l into the ganglion somelimeN causes 
its absorption. Large tendinous tumors 
sometimes require excision. 

CONTRACTION OF TENDONS 
AND FASCIA.—Tlic subject of Contrac- 
TTfRKS, including Tr.,Vf)ToMy, having already 
been considered in the sixth vedume, page 
467, only special conditions of this class 
will be reviewed under the pre.sent head. 

DUPUYTREN’S CONTRACTURE.— 

This is an obstinate form of contraction 
affecting principally the palmar fa.scia, pro- 
longations of which, as is well known, 
run by the .side of the fingers, and are at- 
tached to the periosteum of the first 
phalanx. By contracting, these prolonga- 
tions gradually cause the fingers to close 
upon the palm of the hand and to remain 
in this position permanently. The ring- 
finger is usually that first involved, but in 
the majority of cases the three fingers on 


the ulnar side of the hand are contracted^ 
the index finger and thumb rarely. Either 
hand may be affected, but occasionally 
both become so flexed as to paralyze tbeir 
usefulness, ft usually begins as a small, 
hard nias.«; near the metacarpophalangeal 
articulation; contraction of the corre- 
sponding finger begins and proceeds until 
the nails fairly dip into the tissues of the 
palm. 

Dupiiytren's contracture has been traced 
lo many causes: the rheumatic and gouty 
diathesis and other general cfindition; but 
in practically all cases there is a history 
of local injury of a persistent kind, such 
as the continuous fr^rcibb* handling of a 
certain tool, the prcs.siirc nf a cane-knob, 
etc. .Again, it is occasionally observed 
after prolonged illness in which the gen- 
eral vitality of the organism has been 
severely taxed. It is rarely observed be- 
fore mifidle age, and almost always in 
men. The i)aticnt is usually possessed ni 
good general health. 

Treatment.-— The prr)gre‘is of the con- 
tracti<»n is steady until the hand becomes 
totally crippled, and the only efl’ective 
means at (uir disposal are surgical. Ef- 
forts at oxtensinn are unavailing, but, 
when this is tried, thick eb-vatiems ;ire 
seen to form in llic pJdmar cavity and to 
I)iish its .superlicial tissues upward. It is 
upon these bands that efforts at libera- 
tion should be concentrated. A small 
tenotome should be introduced at various 
places under each, .and the attachments of 
the baftds to the overlying skin so freed 
as to permit of full exteusif)u of the 
lingers. A splint should then be applied 
and worn, not only until recovery of the 
wounds, hut during several days stibse- 
(lucnt thereto. Then daily passive mo- 
tion and massage should begin, coiii)lcd 
with a mild galvanic current, until the 
motion.s of the fingers have been com- 
pletely recovered. 

In some cases it is necessary to o]>tain 
complete extension, to resort to removal 
of the hardened palmar fascia. An incis- 
ion is made along the length of each 
hand, and the. skin is carefully dissected 
up from the latter. This being done, the 
hard tissues constituting the band proper 
are separated from their surroundings, 
then cut out as completely as possible. 
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Keen’s metiiodi does this most satisfac-* 
torily. He makes a V-shapcd incision, the 
apex of which is upward; raises the flap, 
then dissects out the contracted tissues. 
These cases need close watching, since the 
danger of recurrence is always great, and 
passive motion, massage, etc., should he 
resumed as soon as there is the least evi- 
dence that the atTection is returning. 

(’>ood results have been credited to a 
combination of sodium salicylate and 
thiosinamine used hypodernucally. r,il- 
hert obtained good results from thyroid 
gland in lb_, -grain (h.l Gni.) doses, /. i. d,. 
given a long time. Radium has also been 
praised. 

TRIGGER-FINGER. — 'I’wo ' groups ol 
this disorder may he recognized: the or- 
ganic and the functional. 'I'he causes for 
the organic variety may be found in the 
tendons, fascia, musch‘s. tu' in conditions 
winch will tend to modify the directions 
of muscular action, and the movements of 
flesioii and e.stension. The functional 
class may he reflex, following local irrita 
bon, or may b(‘ a ]«K:al manifc.statitm of 
certain lUMiropathies. ('asts of thi.s class 
nia> arise indeix-ndently of any voluntary 
nu>vemefit.s. 

The di><*a>o consists of a peculiar and 
sinblen loelbng of the i'lngcr when it i-i 
flexed t>r exleinled to a certain point. It 
remains in the position aecpjired notwith- 
standing or<linary crf(>rts to l>ring it to 
another position. A powerful volunt.iry 
effort sometimes succeeds, however; hut 
in some ca^o the assistance nr another 
j)er.''on is necf'ssary. The di'-iorder i.-^ usu- 
ally limited to one tinger, the middle 
finger being that most fretiuently afTeeted. 
The majority cases arc <d>'-crved in 
females. 

Treatment. — The treatment of trigger- 
finger consists in the application of iodine, 
electricity, massage, passive motion, and 
fixation of the finger hy means of a splint. 
Inveterate cases have heen treated by 
operation, which usually consists in re- 
moving whatever obstacle to free move- 
ment exists. 

In a personal case, the writer 
painted the part with iodine, inserted 
a fine bistt»ury in the flexure crease, 
and, pres.smg the point down to the 
tendon, drew it along for a half-inch. 
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Relief was instantancrHiF. and final. A 
small pad of boric gauze made pres- 
sure for Iw"'. days and the trouble 
was cured. 

The tendon is easily located by 
tbiimb pressure at the crease, and is 
not covered by nerve or vessel. Cut- 
ting the tendon nbors lengthwise (if 
one w'i.slud if) cut deeply, w'hich is 
not necessary) wf)iild in nowdse dam- 
age the tendon. Robert .'\bbo (Med- 
ical Record. March 7. 19UV 

If an underlying cause, like rheumatism 
• •r gout, is a'^cerlaiiiable, t>rf»iier general 
methr)ds, the salicylates, colchicum, etc.. 
:ire‘ to 1)«^ instituted. In casi-s accfiinvianicd 
by promuinced ]):iresthesial phenomena, 
the iHe of ergot may be tried. 

TENDON TRANSPLANTATION. — 

In the treatiTient of paralysis, especially 
spinal paralysis in children, transplanta- 
tion of tendfuis, Ijr.^t done ]>>' Oufilay in 
is an elTf'ctive proceflure. One 
methofl Consists in clioosing a healthy 
tuuscle vN'hicl? can he spared. <lividing its 
tendon, and suturing the central portion 
to the tendon of tlic t>aralyzed muscle. A 
secoml oper.'tlion cf)nsisis in dividing the 
whole or a part of the tendon of the pa- 
ralyzed muscle, and suturing the periph- 
eral end to the lemlon •<!“ a functionally 
active muscle. A thirtl consists in sj)lit- 
ting the tendf)u of a functionally healthy 
muscle into two t»arts, and attaching one 
part to the tendon of the paralyzed mus- 
cle. A fourth proceeding i- the suturing 
of a spIit-ofT t>ortion of a healtliy mu.scle- 
iendr«n t<i a i)ropcr1y chosen site in the 
periosteum. 

7'he success of tlie operation det>cnd.s 
upon a correct diagnosis, and on the 
proper cfjrrcction of the «1 is placement. 
This i.s better carried out by a lengthen- 
ing or .shortening of tendons than by sim- 
ple tenotomy. Ponect’s ot>eration for the 
former (illustrated on page 507) is effec- 
tive; it consists in cutting into the tendon 
in step shape. In dealing with broad ten- 
dons two longitudinal inci.sions of equal 
length may !>e made, one 1 cm. higher 
than the other. Prom the lower end of 
the second, and from the upper end of the 
first, transverse incisions are made in op- 
posite directions. Thus, the tendon is 
lengthened by the sum of the two incision 
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lengths. The shortening operations arc 
either excision of a part of the tendon and 
end-to-end suture, or simple division and 
suturing the ends overlapping one an- 
other. 'J'endon surgery has been greatly 
advanced by a skilled combination of ten- 
don transplantation with tendon length- 
ening or shortening. 

Guiding principles in tendon trans- 
plantations: (1) perfect asepsi.s; (2) 
attachment of the tratisf>lantc(l ten- 
don to the hone or periosteum is al- 
ways more satisfactory than attach- 
ing it to another tendon or other soft 
tissues; (3) the tendon must he 
stretched moderately tight before be- 
ing secured; (4) it must be fastened 
with suture material that will main- 
tain its hold for several weeks; (5) 
a covering of fiihculaneous tissue 
should he brought over it l)efore the 
skin is sutured; ((>) about six weeks 
should elapse ]>efore the transplantetl 
tendon is allowed to luiiction. so that 
its new attachment may become sutti- 
ciently strong; fnrtlier, the muscle 
should be sysleinalically developc<l by 
massage and exercises, and be care- 
fully protected by mec.banical means 
from overstrain for several months 
after the patient begins to u.se it. 
Galloway (Surgery. Gynecol., and 
Obst., Jan,, 1913). S. 

TETANUS. -SYNONYMS.— 

Lockjaw, 1'ki.smo.s. and, when occur- 
ring' in infaiit.s, 'I'ki-smos XA.scENTitrM 
(U- Tki A.Mj.s .Vkonaiokom. 

DEFINITION. — An acute or sul>- 
acute infectif)us disea.se caused bv the 
tetanus, l^acillus, and characterized by 
vi(dent tonic sf)asms with marked ex- 
acerbations and remissions, 

SYMPTOMS. — Followin'^ some 
injury, slight or severe, and usually 
ten days after — although longer peri- 
ods of incubation have, been noted — 
the first symptoms of tetanus appear. 
There are slight stiffness of the neck, 
and some rij^idity of the muscles of 
mastication with interference with 


the movements of the tongue. Often, 
however, the earliest signs are twitch- 
ing spasms or ’‘rheumatic” pains in 
the wounded region or extremity, 
sometimes limited to one or a few 
muscles; also jerking of these or 
other muscles after slight pressure, 
and a tremulous tongue. \Go!ent 
headache and excessive yawning are 
also suggestive. 

Very possibly the trigeminus pos- 
sesses a special affinity for the toxin, 
"rbe inuscular contractions are very 
similar to those in yawning. This 
act consists in a slow inspiration 
accomf)anicd by dropping of the 
lo- er jaw and followed by a short 
tonic spasm of the nmscles ol in- 
spiration. H. Beer (Wiener klin. 
Woch.. Apr. S, 1915). 

Chilliness may he complained of, 
and the wound, if unhealed, is apt to 
become tendc*r and j)aiiiful. 

The symptoms appear transiently 
and are slight at first. A day or so 
after the infection there may he rest* 
Icssncss, sleeplessness, dtstressing 
dreams, difficulty in urination and 
more fretiuent iiiipulscs, oppression 
in the chest, violent headache, drawn 
teatures, nosebleed, sweating, fatigue, 
excessive yawning, vertigo, darting 
pains at various points and chilliness. 
Sctnictiines a swelling of the iii- 
juretl linil), notwithstanding the limb 
is raised, tends to suggest tetanu.s; it 
feels hot hut is not red, and the local 
arterial pressure is unduly high. 
There may l)e occasional local pains 
and in a <lay or so the lymph-cords 
appear red and the region is very 
tender Single groups of nmscles 
may na tonically contracted at first 
painlessly. Contracture and tremor 
may he noted in the injured limb, 
sometimes clonic twitching; more and 
more muscles gradually participate. 
In a hand wound, on grasping the 
foreargi twitchings in the different 
flexor tendons may he felt. One 
of the first signs, the third day, is a 
persisting pain after the involuntary 
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contractiowa of \l\c musc\es hu\uccd 
by effort; later the muscles form a 
painful lump, cHsappearinj^ after a 
time hut returning anew if the part is 
touched again. The lymph-glands 
were swollen in several of the writer’s 
cases, the inguinal glands in some 
rcscmhling the iindings with syphilis. 
In one the ulnar gland had to l>e ex- 
cised under local anest'nesia. Vertigo 
is an especially important early sign; 
also ocular symptoms and a spas- 
modic cough. The pulse is generally 
tense, slow and full. The hearing at 
first may he unusually acute, hut later 
there is more or less deafness. Speech 
is slow. Kvler (Jour, Med. As.soc.. 
from Herl. klin. Woch., Sept. 21, 
1910). 

In (^ cases of localized tetanus, all 
wounded in battle, with preventive in- 
jections of antitetanic serum, the 
mode of onset was tlie same in all 
instances, pain suddenly appearing in 
otu* liml> or in tlie neck without evi- 
dent reason, and tiof always in the 
vicinity of the wound. Such a siid- 
<lon apparently causcle.^^s pain in the 
liml) of a wound ed man is hehl al- 
ways to suggest tetanus, 'fotal or 
partial contracture of the painful 
limb soon fcdlows. rise in tem- 
perature may occur cither at the out- 
.set or soon thereafter. Koutier (Hull, 
de I’Acad. de Med., .\ov. 30. 1915). 

The writers have determined the 
incidence of tetanus in 150,(K)0 F-reiirh 
soldiers wouinled in 191S. The rate 
w^as O.tVi ]>er KKK) in the army zone, 
0.19 per 10(K) in the intermediate zone, 
and 0.30 per l(XK) in the zone of the 
interior. These striking results arc 
to be attrihiited to the. serum treat- 
ment which had been systematized, 
with improvemeiits in tcchnir|ue. 
Sieur and Mcrcier (Hull, de I'.Acad. 
de med., Oct. 21, 1919). 

As the disease gradually develops, 
the muscles of the jaw begin to ex- 
hibit marked tonic spasms — “locked 
jaw.** The facial muscles are also 
often attacked, producing distortions 
of facial expression. 


Hains and twitching in the mus- 
cles around a wound Uabk to be 
infected with tetanus germs calls lor 
preventive injection of antitetanus 
scrum. Trismus is by no means the 
first sign of tetanus, although it is the 
first unequivocal one. Blumenthal 
(Med. Klinik, Nov. 1, 1914), 

The wounded arc apt to ascribe to 
their w^ound the first faint symptoms 
of tctami.s, so the physician must 
make special inquiry for slight “rheu- 
matic” pains and stiffness in the 
wounded limb, fatigue in chewing, 
pains around the. mouth and brief 
cramps in the chest muscles, like 
a “stitch in the side.” Schneider 
(Mtinch. ined. Woch., Jan. 5, 1915). 

I'he head is oft(‘n drawn backward 
and the dorsal muscles become in- 
v()lved. causing backward bending of 
the vertel)ral column. As the spasm 
extends, the body may bend forward 
or laterally, according to the contrac- 
tions in different muscle groups. The 
muscles of the hands, arms, and legs 
are ccmiparatively little affected. 

In tetanus accjiiired in war the 
muscles nearest the point of infec- 
tion were the first involved. The 
su])erl\cial and <lcei) reflexes were 
also found to he increased early in 
the infected extremity; thus stroking 
of tlic sole of the foot would often 
throw' the leg into tetany wdiile the 
opposite leg rematued relaxed. Ha- 
hinski’s reflex and ankle and patellar 
clonus are at fir.st local. A new' symp- 
tom was increased nervous irritability 
to mechanical stimuli, as in tetany. 
The ulnar phenomenon wras fre- 
quent, likew'ise tcndernc.ss at the base 
of the skull behind. All these signs 
were of much ai<l in making an early 
diagnosis. Goldschcider ( Hcrl. klin. 
Woch., Mar. 8. 1915). 

Tetanus may not only be asym- 
metric, hut practically unilateral. A 
man was W'ounded in the left forearm 
and then gradually the entire ex- 
tremity became rigid. Next there 
developed unilateral left-sided spasm 
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4>f the face, and later the left half of 
the neck and trunk, with slight im- 
plication of the left lower extremity. 
Involution occurs in the inverse 
order. Harf (Herl. klin. Woch., Apr. 
19, 1915). 

Case of tetanus confined to a .single 
extremity in a man of 28 who had 
sustained 3 wounds of the left thigh 
from a hand grenade. A metallic 
foreign body was removed on the 
next day and a preventive injection 
of 10 c.c. drams) of antitetanic 

scrum given. Subsequent radiog- 
raphy showed 7 or more foreign 
bodies still imbedded in the tissues. 
Ten days after the injury brief and 
j)ainful muscular contractions on the 
inner aspect of the knee were ex- 
jierieiiced, recurring about every 2 
minutes. I^ater, all the muscles in 
the wounded area went int“ a cramp 
three or four times a minute. Two 
weeks after the start oi the convul- 
sions trismus w'as noted for the first 
time. The peculiar picture is ascribed 
to incomplete immuni/ation, the bul- 
bar centers having been protected 
and the disease expending itself upon 
the nerves or spinal segment of the 
injured area. OnirKus-Suffit and R. 
Giroux (Uull. de I’Acad, de Med., 
Jan. 25, 1916). 

The slightest source of irritation, 
such as a light touch of hands or bed- 
clothes, moving the limbs, a breath 
of air, a bnul sudden noise, will cause, 
so soon as the attack is well estab- 
lished, a .severe clonic exacerbation 
of .spasm. 'J'he muscle.s i)f the whole 
body violently contract, often with 
great interference with respiration 
and phonal ion. or with spasm of 
the glottis. The exacerbation sub- 
sides after a few minutes or sooner, to 
be repeated under the slightest prov- 
ocation. In the intervals some tonic 
spasm of the muscles persists. Dur- 
ing the paroxysms there is usually 
profuse sweating; the pulse rate runs 
up to 130 to 150; and in some cases 


there is hyi)erpyrexia, 110® to 115® F. 
(43.3® to 46.r C.) being seen in fatal 
cases just before death. TItere may 
he retention of urine from spasm, and 
in any case the secretion is scanty. 

After the attack reaches its height, 
pain during paroxysm is most ex- 
cruciatingly intcMisc. The mental fac- 
ulties remain unimpaired throughout 
I he attack. Deatli may occur from 
asj)hyxia or cardiac dilatation during 
a j)aroxysm, or at later stages from 
exhaustion. The attack endures from 
a few days to several weeks. 

Kecurrcnce may appear in con- 
valescence or after recovery under the 
stimulus of other bacteria. Such 
cases liave been reported by Happel 
{Munch, mcd. li’nrh., July 27. 11^15) 
and Brandt {Zcntralbi /. inn. Med., 
Sept. 4, 1915). 

DIAGNOSIS. — In typical cases 
following injury no ditliculty in diag- 
nosis could arise. Jn strychnine poi- 
soning the jaw muscles are not first 
affected ; in the intervals between the 
paroxysms there is no stiffness nor 
Ionic .spasm ; the symptoms develop 
rapidly, not gradually, as iu tetanus; 
and tile history of the case is different. 

The head tetanus of Rose, witli it.s 
vvell-j)ronoiinced trismus, dysphagia, 
and facial ])aralysis, might he mis- 
taken for rabies, but in the latter tris- 
mus and involvement of neck- and 
back- muscles are wanting. 

Case of tetanus in a child of 10, 
who had very badly decayed teetli, 
and no other lesion allowing entrance. 
Animal inoculations and culture ex- 
periments showed that tetanus germs 
were present in the tooth cavity, 
Luckett (Med. Rec., Feb. 19, 1910). 

C^se of the rare head tetanus, the 
7th reported in the United States, and 
the 94th in literature. In all but 2 
cases the affection followed a head 
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wound, and the tetanus bacillus was 
usually found. Lymphatic absorption 
being limited in this area, the result- 
ing tetanus is benign, lirown (An- 
nals of Surg., Apr., 1912). 

Case of tetanus of the head due to 
caries of a tooth, in a young man. 
the tetanus developing with facial 
paralysis and trismus. The reflexes 
were exaggerated, hut there were 
no other syiniitoms except that the 
larger muscles were slightly tender 
and showed a trifle of contraction. 
The mortality of head tetanus is only 
36 i)er cent, Megevajul (Revno nietl. 
de la Suisse roin., Ocl., 1913). 

Tn tetany the iintiire of the spasm 
is clirferent, ami it es])ecially involves 
the hands and feet. 

In hysteria s<nne syinpttuns (»f tet- 
anus may he simulated, hut the i)res 
cnee •»{ other liyslerieal phenomena 
and the history of the case should 
preclude eriau', A hacterudogical 
diagnosis should he made by means 
of cultures and stained preparations 
from juis of I lie wound and from the 
earth <»f the locality. Mice inoculated 
with pus from a tetamis-infecled 
wound will die within a few days: a 
fact which may hv used in diagnosi.'^. 

ETIOLOGY. — Xewhorn children 
are very susceplihle. After the lir.st 
nioiuli of life, however, infants seem 
less liable to the disease than adults, 
the peri(.»d of greatest danger being 
from 30 to years. In general, 
males are more fre(|iiciitly affected 
than are females, and the negro races 
are more susceptible than are the 
white. Horses, cattle, sheep, and 
other animals are also attacked. 

All forms of the disease arc much 
more common in hot countries than 
in temperate climates. The disease is 
often especially frequent in certain 
localities (endemic tetanus), the soil 
seeming peculiarly rich in the bacilli. 


SIS 

The European war has clearly 
demonstrated the tellurian origin of 
the disease, the soil harboring the 
bacillus. Battles in .some regions 
proved prolific in cases of tetanus, 
whereas in otliers no cases developed 
even after shell wounds. 

Tlierc were 65 rases of lctanu.s 
among the 26,f>00 wounded in hos- 
l>itals at (. racow. Tliis proportion of 
only 0.24 i>cr rent, the writer ascribes 
to the fighting on wild, iiiicnllivated 
land, ill conirasl lo conditions at the 



tVphulif frt.'uiiiB, following dist'ast* of right 
upiHT molar. [J. Mvfnrand.) 

(Itcv. im'd. (Ir la SuiaH<* rom., Ort.. IPia.) 


we.steni st^at (d' war. Arzt (Wiener 
klxn. Wocli., Dec. 24, 1914). 

Of 66,110 wounded snldier.s treated 
in the hospilaL of Dvinsk during 
the lirst 11 months of the war, 95 
(0.134 per cent.) siifl'ered from tet- 
anus. In other rcjiioin, the disease 
was more eommon. Keinman (Rus- 
sky Vratch, Sept. 26, 1915). 

In almost all cases of tetanus there 
is traceable trauma, and many even 
doubt the possibility of the disease 
without a .solution of continuity of 
tissue sufficient to permit entrance of 
the germ. 
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Idiopathic cases following exposure 
to cold seem, however, to occur. 
Probably such cases should be attrib- 
uted tn presence of the bacillus in the 
intestinal canal, or to scmie unsus- 
pected avenue of infection, such as 
diseased teeth, microscopic abra- 
sions, etc. The wounds most favoring 
tetanus are lacerated and contused 
woiinds, especially where nerves are 
involved. Injuries of the hands or 
feet are especially suscejUible. The 
disease, however, may also follow 
extraction of teeth, burns, frost-bite, 
insignificant scratches or injuries 
from splinters, needles, tacks, etc. 

V^accinatitm has been regarded as 
an occasional cause of tetanus, but 
recent researches by j. Anderson, of 
the U. S. Public Health Service, have 
led to the conclusion that the disease 
was due to contamination of the vac- 
cination wound from the exterior. 

Comprehensive research shr)wing: 

1. That it is dithcult, if not im- 
possible, to produce tetanus in sus- 
ceptible animals by vaccination with 
virus purposely containing large 
nurn])vrs of tetanus organi-^ms. 

2. Failure to demonstrate tetanus 
organisms in a large amount of vjic- 
cine virus .spceilically examined for 
that purpose. 

3. That from PX)4 tt> 1913, inclu- 
sive. over 31,(XX),(X)() (b)st*s of vaccine 
virus were used in the L’niled Stales, 
yet iniormati<»n was obtained of only 
41 authenticated cases of tetanus oc- 
curring suhsetpieiU to vaccination. 
Had the vaccine used during that 
time in the United Stales been at 
fault many more cases of tetanus 
should have followed vaccination. 

4. That in view of the large num- 
ber of vaccinations (about SH5,(XX)) 
done in the United States Army and 
Navy and the absence from them of 
a single case of tetanus following 
vaccination, the cases of tetanus fol- 
lowing vaccination in the country at 


large were not due to infection con- 
tained in the virus. 

5. That the average period from 
vaccination to onset of symptoms of 
tetanus in 83 cases of tetanus follow- 
ing vacciiiatifm was 20.7 days, while 
the average mortality of 93 cases was 
75.2 per cent. 

Cases of tetanus occurring 15 or 
20 days after vaccination probably ac- 
c^uire their infection about the tenth 
day or later after vaccination. J. F. 
Anderson (IT. S. Public Health Re- 
ports; Reprint 289, July 16, 1915). 

It may frdlow child-birth in women, 
although of late ycar.s this i>uerperal 
form has been much less common 
tlian before the da}'s of asepsis. 

In the la‘'t 50 years only 2 cases of 
puerperal tetanus liave occurred in 
Edinburgh district, ll does not differ 
from other forms, except in the 
site of infection. The incubation is 
generally given as from 7 to 10 days. 
The Tuortality rate in acute case.s is 
at least 90 pt*r cent., tht* majr)rity of 
cases dying before the lifth <iay. 
Worrall (Austral. Med. (.iaz., Mav 17, 
1913). 

A clean wound, of course, involves 
much less danger than a dirty one. 

.Surgical operations in almost any 
part of the body may be hd lowed by 
tetai\iis. As first shown by R. Matas 
fecal contamination is important, any 
opt'ration involving the intestine, its 
orifice, or the perianal structures af- 
fording an entry to the specific or- 
ganism if it happens to be present, as 
is often the case in the intestine. 

The injuries and surgical opera- 
tions in regions exposed to fecal con- 
tamination arc the most liable to tet- 
anic infection, the anorectal region, 
perineum, female genitourinary tract, 
male genitals, especially scrotum, 
lower pelvic ' region, including but- 
tocks, sacrococcygeal region, groins, 
thigh, knee, upper leg (on their pos- 
terior and inner surfaces especially): 
after operations on the intestines, ar- 



TETANUS (BONDURANT), 


S17 


tificial anu55, etc. There may also oc- 
cur unconscious transmission of fecal 
matter to distant parts of the body 
by the soiled fingers of the patient 
himself, or of his attendants. 

Tn all the cases of postoperative 
tetanus occurring after operations in 
regions liable to fecal contact, the 
patients had eaten copiously of un- 
cooked vegetables within 36 hours 
before the operation. Those itn.>sl 
contaminated with tetanus germs 
and sp^>rc.s are celer 3 ', lettuce, chic- 
ory, water-cress, cabbage, radislies, 
turnips, carrots, tomatoes, and other 
green vcgetaldes, berries, and fruits 
wliich are grown in cfnitact with soil 
and are largely consumed raw. Kivc 
per cent, of all normal men harb<»r 
the tetanus bacillus or its spores in 
an active slate in the intestinal canal: 
20 per cent, among- hostlers, stalilc- 
men, <lair 3 ’inen. drivers, etc. ( Pizzini). 
K. Matas (Monthly Cyclo. and Med. 
Hull., Dec., 190*11. 

The iutcstincs of certain animals, 
particularity lierhivora, seem tt» offer 
especially favorable c<»nditiotis for 
the grrow'th of tlie tetanus liacillus: 
such animals arc ‘‘tetanus carriers.’* 
'I'he presence of tetanus spores in 
soils, street dust, fresh vegetables, 
and on clothing and the skin is un- 
doubtedly due to fecal contamina 
tion. Nr)blc (Jour, of Infect, Di.s., 
Mar., 191.S). 

large majority of the reported 
postoperative cases in the i^reaseptic 
and early a.sci>lic era w-erc connected 
w'ith operations in the female pelvis. 
In view' of various exi)erimciital 
and bacteriological data «>blainc<I, 
it seems possible that sonic human 
beings carry and excrete tetanus or- 
ganisms for long perifids, and are 
really tetanus carriers. Tbcir great- 
est danger is to themselves, becaii.se 
after operative procedures which 
permit fecal contamination of the 
wound, tetanus may be inaugurated. 
This is particularly true of abdom- 
inal operations where the gut is 
brui.sed or roughly handled. K. Speed 
(Sufg., Gynec., and Obstet, Apr,, 
1916). 


BACTERIOLOGY.— The tetanic 
hacillu.s growing- under favorable con- 
ditions is a characteristically drum- 
stick-sha])ed organism, with a con- 
siderable enlargcinent at one end in 
which a bright, round sjiore can be 
seen. The non-spore-bearing bacilli 
are long, slender, having rounded 
end.s, are motile, and are numerous 
when temperature and other condi- 
tions are unfavorable. The organism 
will not grow in tlie jiresencc of the 
smallest amount id" oxygen. It stains 
readily by (j ram's method, and w'ith 
ordinaiy watery solutions of the ani- 
line colors. It is very common in 
certain soils in thickly inhabited 
coiiritrie.s; in particular, soils which 
have i)een manured. It is al.so jircs- 
ent in the atmosjihere, es]jecially a 
dnsl-laden atmosphere, and has been 
shown in the scrapings of the walls 
atid lloors of hosjiitals in which tet- 
anic cases have been treated. It is 
always found in the pus or other dis- 
charge from tetanus-infected wounds, 
and is frequent in stools of tetanus 
cases. 

TIic organism possesses excep- 
tional powers of resistance, retaining 
its virulence for nionihs in dried pus, 
and surviving antiseptics, heat, etc., 
which would pn>ve quickly fatal to 
other patlnigcnic germs. The poisons 
generated by them have been isolated 
by llrieger from filtrates of scvcral- 
weeks-c»ld cultures in tlic shape of 
two basic substances: tetanin and 
tetanutoxin. TJrieger and Frankel 
have also isolated an intensely poi- 
sonous toxalbumin. 

The phenomena of tetanus are 
readily produceable in lower animals 
by minute portions of these toxins in- 
troduced into the tissues. 

The activity of the tetanus bacillus 
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seems enhanced when certain other 
bacteria — the Bacillus acrogcncs cap- 
sulatiis particularly — are present. 

The Bacillus aih’opeues raf^sulntus of 
Welch is frequently found in the 
feces of horses and in soil which 
seems most often to give rise to 
tetanus. Keen ordinary street dirt 
and dust often contains it: 3 of 4 
fatal cases of tetanus were also in- 
fected l>y this malignant organism. 
In 2 it was found in the heart’s blood 
after death. The virulence of the 
tetanus l)acillus itself can he greatly 
inc.rcase<l by the presence of other 
pathogenic bacteria. M. 11. ("lordon 
(Lancet. Oct. 31. 1914). 

It is unnecessary to heal the sus- 
pected material to XO’ ( . to kill off 
other bacteria. Heating to (>()' C. one 
hour i'i ample, while it does not mod- 
ify the toxicity of the letamis bacillus, 
Ninni (Annali d’ Igienc, Nov,, 1920). 

PATHOLOGY. — 'J'lic disease is 
purely toxic, without typical or con- 
stant morbid anatomical chang^es. 
There is apt to he a small, .slightly 
.suppurating wound, with some con- 
gesti<.>ii <jf adjacent [)arts. 'The nerves 
in, the vicinity may be inflamed, red, 
and swelled, but charactcrisiic lesions 
in tlic nerves or nerve-cenlcrs are 
wanting, although in tlie brain and 
spinal cord tiiiiinte Iieninrrhages, dis- 
tention of capillaries, perivascular 
exudation, and j)igmentary or other 
degenerative changes in nerve-cells 
have been described. Tetanoloxin 
gradually j»enetrates the axis-cvliu- 
ders of nerves travelling centrii)etal]y. 

Hypostatic congestion of the lungs 
is a fre^jiierit post-mortem linding, 
and rupture of muscle-tibcrs fn;m 
violent contraction has been seen. 

PROGNOSIS. — The prognosis is 
grave, about XO [>er cent, of traumatic 
and so per cent, of the so-called 
idiopathic cases proving fatal. 


On the western battle front the 
mortality in 351 cases of tetanus was 
70 per cent., at Hamburg only 49 per 
cent. 7'his i.-^ because the latter cases 
were those with a long incubation 
period, while the cases observed at 
the front were those in w'hich the 
attacks came on soon after the 
wf)unds. Kimmiell (Beitr. z. klin. 
Chir., xevi. 421, 1915), 

Puerperal tetanus is rarely recov- 
ered from, and tetanus neonatorum is 
almost always fatal. 

'file least dangerous cases are tho.se 
in whicli tlie spasm remains localized 
in the jaw- and neek- muscles, ^bhe 
f>rognosis is also belter when ilic 
period of incubation is prolonged. 

Tn a series nf cases the i)rognostic 
value of the <luratioii of incul)ation 
wa"* clear, hi ca^es in which thi.'> 
excoetled 10 (lay*', recovery followed 
"I'hc carfliorcnal apparalio, is a de- 
cisive factor. .\ i)nb(* rate low in 
proportion u> the temperature an<l a 
pronounced diminution in tlu‘ urinar\ 
output are bad prognostic sign.s; like- 
wise. pr<4use sweating, expecially of 
the face and head, at the onset of and 
during the paroxy^-tiis. K. Jolv 

(Bull, de I'Acad.’de Med., Tan.’ 26, 
1915). 

The afebrile cases oiTer a more 
hof)e^ul outh.H.ik than those with fever. 
\\ hen paroxysms are fretjuciU, se- 
vere, and involve all muscles of tlie 
trunk, recovery is .scarcely to be 
hoi)ed for. 

In tetanus pulmonary and cardiac 
complications may cause death. Cases 
with spasms of the diaphragm and 
glottis have an unfavorable progno- 
sis, because these manifestations can- 
not he reached by treatment; epi- 
gastric pain points to forthcoming 
•spa.sm.s of the diaphragm. Rarely 
tetany is mistaken for tetanus. Next 
to d;?ath from .spasm of the glottis, 
confluent lobular pneumonia is the 
chief cau.se of death. It may occur 
in time to be an integral part of the 
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disease. Pribram (Berl. klin. Woch., 
Aug. 30, 1915). 

In a personal case tetanus recurred 
55 days after the close of a first at- 
tack of cephalic tetanus. It assumed 
the paralytic type, without contrac- 
ture, and there was a confusional state 
suggesting cerebral tetanus. No 
serotherai)y had been given after the 
subsidence of the first attack. P. 
Bcaussart (Bull, de la Sue. Med. des 
Ik*)p.. Apr. 22, 1921). 

TREATMENT.--\V(mnd.s in which 
conti'imination is probable should be 
carefully cleansed and asepticized, 
o})ening freely under aneslbe.sia if re- 
quired until all tissues are exposed. 
All detritus, dead tissues, etc., should 
be removed and a per cent, solution 
of hydrogen peroxide iiij(‘Cted into 
every recess (»f the v\ouncl. the tet- 
anus bacillus succuinbiniif to the 
oxygen. 

Tin* wountlcd develop tetanus bc- 
ean.*^o tetanus bacilli are allowecl to 
l>rolifeiatc. If wc clear out the 
wontnl with hydrogen dioxide an<l 
potassium permanganate there will 
be IK) tetami.s. Kocli (Therap, 
Mnnats., Mar., 1915b 

lixperinu-Tits on guinea-pigs, in 
winch after tetanus inoriilalioii oxy- 
gen was injected through a needle 
into the inoculate<l area. Most of the 
l)igs so Ireateil recovered without any 
symptoms, while the controls all dic<l. 
The method is suggested as a pos- 
sible means in the treatment of 
Iniiiian cases. II. f>, llowitt ami fX 
II. Jones (Lancet. Apr. 10, 1915). 

F(^r the snme reason, free drainage 
should be insured for deep wounds 
and crust formation avoided. Dried 
antitetanic serum applied copiously 
to the exposed surfaces is helpful. 
The surrounding area should al.so be 
asepticized, preferably with tincture 
of iodine after thorough cleansing. 
No strong antisq)tic should be used 
in the wound, as it would close 
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the lymph-spaces. Chlorinated lime 
seems worthy of trial. 

Tetanus is rare after rifle wounds, 
but conuuon after shrapnel wounds. 
Infection hy contact is possible; 
tetanus patients should, tlicrefore, be 
isolated. They should not lie directly 
on straw. Deep wounds are to be 
opened, disinfected, and given free 
drainage. The wounded surface 
should he kept moist and free from 
drying scabs. Phenol is the time- 
honored local anesthetic. Carrel’s 
chlorinated lime and boric acid dress- 
ing seems better, inipenneahle crusts 
being less likely to form. Iodine as 
a disinfectant is still disputed, hut it is 
non -toxic, prevents the growth of 
ordinary pyogenic organisms am! pro- 
diice.s a prolonged hyperemia. 

The treatment of the wound is not 
so important as immediate antitoxin 
injection. Aschoff and Robertson 
recommend a!)sorhont cotton soaked 
in antitoxin and dried. The cotton 
becomes moistened hy secretions and 
the antitoxin set free. McGlannan 
(N. V. Med. Jour., Nov. 27, 1915). 

The results thus far obtained t>y 
antitoxin treatment have not been 
distinctly favorable, probably because 
tetanus is unsuspected until loo late 
for results from specific treatment. 

In 1300 wound cases, prompt use of 
20 units of antitoxin prevented tetanus 
in all but 1 case. .Mthough during 
the war curare had hetMi tried with 
negative results, the writer attri- 
butes recovery to its use in a fuOv 
developed case of tetanus, first seen 
10 days after receipt of a severe 
lacerated head wound. Chloral was 
then exhibited, and incidentally a 
small dose of curare, repeated until 
6 mgm. (Vio grain) injected. This 
produced asphyxia, and the dose was 
limited to 5 mgm. ( 1/^2 grain) daily 
with 45 grains (3.0 Gm.) of chloral. 
The spasms ceased for some hours 
daily, to reappear sooner or later 
with varying severity. The patient 
recovered after taking 63 mgm. (1 
grain) of curare in 14 days. Schoen- 
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bauer (Wiener klin. Woch. Feb. 17, 
1921). 

A favorable efTect is, however, often 
noted, especially when the premoni- 
tory symptoms are detected early. 
Antitoxin should always be used, 
however, as it is probably the best 
single remedy now at hand. 

The first tiling done in tetanus 
should he an intrathecal injection of 
tetanus antitoxin, ‘f'hc tluid with- 
drawn will, as a rule, not be more 
than 20 c.c. ll the scrum used he of 
the ordinary strenj^th of 150 units in 
1 C.C., the patient will receive a dose 
of some 3(KK) in 20 c.c. If the serum 
he of hij^her potency — say. <S0() units 
to the c.c. — the patient will have re- 
ceived 16.(KK) units. For intrathecal 
injection.s tliis hijzli potency scrum, if 
procuralde, should h}' all means be 
used. At the same time, S to 10,(XX) 
units should he injected intramus- 
cularly and 3 to 50(K) may also he 
given subcutaneously. The intrathe- 
cal injections may he repeated daily 
for three to five days; the intramus- 
cular and subcutaneous may be con- 
tinued daily or oftener, according to 
the symptoms. When there are dis- 
tinct signs of abatement, the dose 
may be gradually reduced, the inter- 
vals lengthened, and the serum given 
only subcutaneously. There is no 
convincing evidence that phenol treat- 
ment has any curative effect. The 
cessation of spasm which follows a 
magnesium sulphate injection i.s pur- 
chased at the cost of distinct risks. 
Brit. War f'ffice ('omrnitlce on Tet- 
ami.s (Brit. Med. J^uir., Nov. 11, 1916). 

The writers place the methods of 
administration or tetanus antitoxin in 
the. following order a.s to efficiency: 
intramuscular, subcutaneous, intra- 
thecal, and intravenous. The latter 
should not he used, entailing a risk 
of anaphylactic shock and being of 
little therapeutic value. By the com- 
bined suheutaneous and intramuscular 
routes the daily dosage for the first 
few days should not fall below 10,()()0 
units. Lcishman and Smallman (Lan- 
cet, Jan. 27, 1917). 


The focus of tetanic infection must 
be widely opened up, curetted and 
disinfected with oxidizing agents. 
Crystals of sodium persulphate scat- 
tered in the wound are more useful 
than hydrogen peroxide solutions, 
acting longer. When the first symp- 
toms of tetanus appear, the authors 
give 30 c.c. of the antiserum daily for 
three days and when not quite certain 
that all the tetanus bacilli have been 
eliminated from the wound, continue 
the injections further. Sodium per- 
siil])hnte keeps well in sealed tubes. 
For use, 5 Gm. (75 grains) arc 
dissolved ill 100 c.c. (3F; ounces) 
of cold, sterilized, ilistilled water, and 
20 c.c. (5 drams) of the solution is 
injected into an elbow vein morning 
and nigbt for three or more days. In 
about half the cases brief vomiting 
follows; this may return a few hours 
later, but is often absent after ibc 
seeond or third injection. Sometimes 
chloral hydrate or another sedative i.s 
added. In a case of respiratory 
spasm, i>ronij>1 and coiiqiletc success 
followed blocking of the phrenic 
nerve by injection of 10 c.c. (2v; 
drams) of a I or 2 per cent, solution 
of procaine with a little adrenalin. 
B»erard and Lumierc (Bresse med.. 
Sept. 12. 191S). 

The alkali persulphates are highly 
destructive to tlic tetanic fioisons, A 
L5 per cent, solution of procaine with 
addition of a drop of 1 ; KKX) adrenalin 
solution, injected into the bracliial 
plexus for the upper limb, at the 
point of emergence of the sciatic for 
the lower limb, and aliout the nerve- 
triinks supplying the groups of con- 
tractured muscles, gave very gratify- 
ing results in all instances. For 
prophylactic purposes the writer uses 
an iodized tetanus toxin. Bazy (Lan- 
cet, Oct. 19, 1918). 

The fonner belief that amputation 
of the wounded extremity would fore- 
stall the disease has not been su.s- 
tained. Many believe also that too 
active surgical measures in the wound 
promote its development. 
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Ren:K)v;iil of the seat of infection 
by amputation is useless. Of 5 cases 
thus treated even before the disease 
developed, 4 died. Ilochhaus (Miinch. 
med. Woch., xlvi, 2253, 1914). 

Fulminating case of tetanus which 
developed the twenty-first day after 
the .shell wound. The man was re- 
covering from his injury when a cor- 
recting operation was undertaken, 
opening up a fistula: the tetanus de- 
vt*loi>ed four days thereafter. The 
germs must have been already in the 
wound hut quiescent until roused. 
When he finds the knee-jerk in a 
wounded limh exaggerated and grow- 
ing constantly more pr<jnc)unccd, he 
accepts this as a sign that telaniis is 
already installed, although there may 
he uo other sign or syini)toms of it. 
He administers magnesium sulphate 
at once in amounts surticient to re- 
duce the reflexes normal, Heile 
(Ilerl. klin, Woch., ]^:h. 15, 1915). 

li.'iccolli’s Iroalmcnt In nicau.'^ ui* a 
2 i»r 3 per com. .Kolutinn of phenol 
(carbolic acid) hus also given good 
results, 2.C., 17.36 ])er cent, in Italy, 
where letaniis is (juite ctnnnion. That 
as low a nnirlality has not l.>ecn ob- 
tained elsewhere from lliis method is 
attril)iited to the fact that lelaiius in 
Italy i.s often not a.s severe h.s in 
other countries, 'fhe solution may be 
used in fnnn 1- tf> 2- dram (4 to K 
I'liii.) d^jses by’[)odermicalIy every' 
two or three liours. Antitoxin and 
phenol together arc especially u.seful. 

The w'riter is more and more satis- 
fied with his method of treatment, 
w'hi -h has al.so given good results in 
other hands. In 190 cases treated by 
Italian and other physicians the total 
mortality, according to Impcriali, was 
17.36 per cent. Among 94 .severe 
cases there were only 2 deaths, and 
among 38 of marked severity, ex- 
cluding 11 in which the close was 
much too small, 5 deaths. The 
amount of phenol injected often ex- 
ceeded 0.1 to O.IS Gm. ( 1^2 to 


grain.s). He ordinarily used a 2 to 3 
l>cr cent, watery solution, beginning 
with 0.3 to 0.5 Gm. (S to 8 grains) of 
the acid daily to test the tolerance of 
the patient, and then rapidly increas- 
ing^ to 1.0 i<) 1..'“) (15 to 23 grains) in 
several injections. The massive 
doses are only to he employed with 
great care and in serious cases. G. 
liacrelli ( Herl. klin. Woch., nu. 23, 
1911). 

Phenol injections used in 5 consec- 
vitive cases, ail recovering; 2 other 
cases treated with antitoxin died; 10 
minims (O.h c.c.) of 10 per cent, solu- 
tion of pure phenol in sterile water, 
diluted to 30 or 40 minims (1.8 to 
2.5 c.c.b injected deep into the mus- 
cles, at first every three hours, later 
at longer intervals as improvement 
api>eared. The urine should be 
watched for smokiness. Kintzing 
(\. Y. Med. Jour.. Dec. 23, 1911). 

Supi)lcmcntary to the usual anti- 
tetanus scrum treatment, the writers 
rec<»mmcnd the copious use of phe- 
nol, either hy the baccelli subcutane- 
ous method or hy giving salol orally, 
nr both. Arnd and Krumhein (C'or- 
respondcnzhl. f. schweizer .\erzie, 
Nov. 28, 1914). 

Series of 22 tetanus cases in which 
Baccelli’s method was applied: Twice 
daily an injection of 40 to 50 c.c. 
(IVa to 1^;; ounces) of a 2 jier cent, 
phenol solution was given .suheutane- 
ously, in the vicinity of the wound 
whenever i)os,sihlc, ('therwi.^e in the 
thigh or abdomen. The paiient.s 
thus each received 1.6 to 2 (nn. (25 
to 30 grains) <»f i>henol a day, and 
in 2 the injections were continued 
for nearly a month. There wa.s local 
erythema in 2 cases and an aseptic 
fluid accumulation where maiij' injec- 
tions had l)een given in the thigh. 
No signs of general intoxication, 
such as dark-colored urine, were ever 
noticed. Paul Sainton (Bull, de 
I’Acad. de Mthl., Dec. 1, 1914). 

Of 22 cases of tetanus treated with 
chloral hydrate in dn^es of 20 to 28 
Gm. (5 to 7 drams) per diem and 
morphine in doses of 0.02 to 0.06 Gm, 



522 


TETANUS (BONDURANT). 


(1 grain), only 6 ended favorably, 
while among 13 cases in which 0.75 
Gm. (12 grains) of phenol was in* 
jected daily round the wound, 4 were 
cured. Nigay (Presse med., Jan. 21, 
1915). 

Captain Everidge reported a case 
of tetanus complicated with mental 
.symptoms (Brit. Med. Jour., Mar. 
25lh). The writer had a very similar 
case in a negro. Just enough chloral 
hydrate was gixen to keep him con- 
stantly under its influence. The toUii 
amount given was considerable. As 
he was recovering from the tetanus 
hallucinations were very marked. 
There was no rise of tetnj)eralure. 
He suspected the chloral and di.scon- 
tinued it, and the symptoms grad- 
ually pa.ssed off. Recovery wa.-* com- 
plete a week later. In Everidge's 
case the chloral dosage was large, 
and in view of the wTiter’s owm case 
the mental symptoms might be more 
rightly attributed to this than to the 
phenic acid. W. F. Law (Brit. Med. 
Jour., Apr. 22, 1916). 

Precautionary m<fasures are alw^ays 
ill order after tetanus antitoxin to 
avoid anaphylaxi.s. Should the ca.se, 
after recovery, contract diphtheria, an 
injury suggestiiiij the possibility of 
tetanus, or he exjiosed tu typhoid 
fever, etc., and receive prophylactic 
injections (jf tlieir .specihe sera, the 
possibility of anaphylaxis is to be 
thought of. Indeed, it occasionally 
attends the use of prophylactic injec- 
tions when these are first used. 

Case of a wounded man f>f 30 who 
received an injection of 10 c.c. (2^^ 
drams) of antitetanic serum, and 4 
years later w^as given another in- 
jection after being again wounded. 
Two scries of untoward results fol- 
lowed this .second injection; first, a 
localized pscudophlegmonous edema, 
then, 9 days after the injection, 
very severe general phenomena for 
3 days, viz., sudden attacks of cardiac 
weakness, vomiting, generalized urti- 
caria, extreme asthenia, scanty urine 


and albuminuria. These manifesta* 
tions correspond closely to experi- 
mental anaphylactic shock. The 
patient subsequently showed paral- 
y.si.s of the 1ati.ssimus dorsi with mus- 
cular atrophy and reaction of degen- 
eration. P. Thaon (La med. mod., 
Nov. 26, 1910). 

Tw'o cases of tetanus developing 
after a shell injury of the upper arm. 
One man was given 200 antitetanus 
scrum unit>, both intravenous and 
intraspinal, repeated the next day and 
followed daily wdth 1(K) units intra- 
venously after the arm had been am- 
putated. He was progressing favor- 
ably until the fourteenth injection, fol- 
Jow'ed by .severe anaphylaxis. I'nder 
stimulants in an hew he recuperated. 
The next day he developed an exan- 
ihem. The other case .show^ed twitch- 
ing in the arm ami face, but as this 
siib.sided after intravenous iiijection 
of 300 units, the as.sunii>tion of tet- 
anus seemed to have been erroneous. 
Thirteen clays later the .sym])t<»ms re- 
turned in a severe form, Injeetion of 
3(X) units was followed in a few 
minutes by cyanosis, a chill anti tem- 
perature of 40.9*’ C. (105.3'‘ F.), but 
the pulse kevd good. After this 
there were no symptoms of tetanus. 
Three days later, the seventeenth day 
after the llrst inje'tioii, 100 units 
were injected intravenously again, 
severe anaphylactic sbex'k ensuing, 
tvith ttqal unconsciousness ft»r half 
an hour and niarbliiig of the body, 
the pulse .scarcely perceptible, and 
fmally a chill and temperature of 
40.r V. (104.2“ R). By the next day 
the pulse and breathing were normal 
again. These cases suggest that the 
tenth day is the danger line. Simon 
(Jour. Amer. Med. Assoc., from 
Miinch. med. Woch., Nov. 10, 1914). 

Magnesium sulphate, recommended 
by Meltzer, Auer, Hanbold. and 
others, when given in doses insuffi- 
cient to morbidly affect the respira- 
tory center, alK>lishes or, at least, 
noticeably inhibits the spasms, and 
thus tides the patient over until anti- 
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bodies are formed to counteract the 
tetanotoxin in the nerves. It may be 
administered subcutaneously or in- 
traspinally. 

The magnesium sulphate treatment, 
in about 50 cases, has lowered the 
mortality to 35 per cent. Individual 
susceptibility to maRnesium siilpliate 
varies, and the dose must be reRU- 
latcd by actual trial in each case. 
The subcutaneous method, available 
to the Reiieral practitioner, reriiiires 
a most careful supervision of the pa- 
tient. A slight tendency to paralysis 
of the respiration must l>e constantly 
watched for as the initial siRii of 
possible serious trtuible. fo atitag- 
onixe the excessive action uf the 
magnesium salt, 1 dram (4 c.c. ) «>f 
a 5 per cent. soluli(ni of calcium 
chloride may l)e injected repeatedly 
into the muscles, as required. 'I'lie 
most important measure, lum'cver, is 
artificial respiration* which may 
ju'ove surticient alone, particularly if 
bir. Rrain (O.(K)l (im.) of physostig- 
minc salicylate lias prevjou'-ly been 
injected. ( ntratraclieul insufllation is 
advantageous; either oxygen may he 
run iji from a tank or air pumped in 
with Ik'Hows. Intraspinal injection 
of the salt is a better ])rocedure than 
snhemaneous use, Put is dilTicult tt> 
apply excei>t in bi>si)ituK, as a single 
physician cannot carry it through. 
Weintraub and UiiRcr (Ucrl. klin. 
VVoch., ( )ct. 19, 1914). 

The chief object of magnesium 
sulphate is to Rain time until the 
body forms antibodies. Meltz:cr and 
Auer f<mn(l that the maximum dose 
was 1.5 (im. (23 Rrains) to 1 1 <r. (2!f, 
p(jimds) of body weight. (jiviiiR it in 
fractional doses throughout the 24 
hours this amount can he given on 
from 0 to 18 successive days wit’iotii 
doing any harm. The severer the 
case the larger initial dose is given, 
iind it may be well ten give it intra- 
venously for quicker action. Tt is 
not ncces.sary to give the full do,sc 
to produce complete relaxation of 
the muscles; it is sufficient to depress 
the centers so that the convulsions 


stop, even though some stiffness per- 
sists. In giving .such a dose there is 
practically no danger of producing 
paraly.sis of respiration, hyperex- 
citability of the nerve-centers being 
overcome sooner than their capacity 
for reaction to physiological stimuli. 
The sulphate is excreted very rapidly, 
most rapi<lly after intravenous injec- 
tion, next after intramuscular and 
slowest after intraspinal injection. 

The writer recommends the subcu- 
taneous injection of 10 c.c. (216 
drams) antitokin on the hr‘;t, fifth, 
eighth, and twidfth days after an 
injury. A.s soon as any signs of 
tetanus develop a suI)cutaneous in- 
jection of 25 per cent, magnesium 
sulphate is given, the amount de- 
l>ending on the weight of the patient. 
Ihis generally has to be repeated 
f(»ur times the first twentj'-four 
hours. Careful watch of the patient 
must he kept so tliat the additional 
doses may be given at the proper 
time. If the subcutaneous adminis- 
tration not effective, then it should 
be given intramuscularly. Straub 
gives It intravenously, but this in- 
volvc.s some danger t<‘ the heart. 
T. KocIkt ( Correspondenzbl. f. 
.schweizer Aerzte, xlv, 1249, 1915). 

As to genenil treatment, the case 
slu»uld be placed in a darkened quiet 
rcKMU. .No one but the doctor and 
nurse should have access, and every 
j^ossible Source of irritation causing' 
spasm sliould be rigorously excluded. 
The diet should he liquid, nourish- 
ment by enema being employed if the 
trismus i.s marked. Of remedies for 
combating the spasm chloroform is 
most quickly efficacious, but tlie re- 
lief obtained is liable U> be temporary 
only, and secondary hepatic lesions 
may be caused. Nitrite of amyl will 
occasionally abort a paroxysm. Other 
anli.spasmodics are chloral hydrate, 
chloretonc. Calabar bean, the bro- 
mides, and curare. Continuoips warm 
baths are helpful in most instances. 
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Ice to the spine is also recomfhended, 
as is bleeding. 

McCJiiitock and Ilutchinflfs found 
chloretone the best substance to re- 
lax tlie muscles in tetanus. Subse- 
quently IIutohiny:s pu])lishcd 6 cases 
treated with chloretone. w’ith 4 re- 
coveries. Chloretone ha> the ad- 
vantag:c over the intraspinal injection 
of magnesium sulphate in its greater 
safety. Jlobhs and Sheaf (Brit. 
Med. Jour.. Nov. 5. 1910). 

Two cases of tetanus in which the 
writer employed atropine. .A colored 
boy, 14 years old, who under usual 
measures was given by the mouth 
54 grain (O.tK)S Gm. ) of atrt»pine 
every two hour.s for 3 do^es and then 
every four hours. I-'roni the lirst 
dose the spasms markedly decreased 
and the patient obtained good rest 
at night. In al)out four weeks he w'as 
up and about. Small doses of calo- 
mel ami sodium sulphate were given 
to keep the bowels open, and the 
wound was dressed with hot turpen- 
tine. A second was treated similarly, 
but with smaller closes, and by the 
beginning of the fourth week all 
symptoms had disappeared. The 
writer has ‘.een 'many cases of tet- 
anus, and w^as surprised at the elTcct 
of the treatment. A Government vet- 
erinary surgeon t(>ld him that he 
einpU>yed large closes of belladonna 
with small doses of morphine in tet- 
anus in animals, and that a fatal re- 
suit rarely occurred. K. F, Secorcsto 
(Editorial Lancet. May 21, 1910). 

Special care as to cardiorenal 
measures is necessary, drugs such as 
digitalis, strophanthus, camphorated 
oil, hexamethylenamine, squill, lac- 
tose, diuretic infusions, and Vichy- 
water being recommended. To make 
up for respiratory inadequacy oxygen 
inhalations were given every hour or 
even every quarter-liour. Venesec- 
tion, in 1 case, .seemed to diminish 
convulsive attacks. Combined use 
oi morphine, camphorated oil, ether, 
and oxygen, is recommended in 
allaying the convulsions. Joty (Bull, 
dc I’Acad. dc Med., Jan. 26. 1915). 


Various combinations of the most 
effective agents have been used, ap- 
parently with benefit. 

The writer u.ses a combination of 
antitetanus serum, subcutaneous in- 
jection of 5 c.c. (154 drams) of a 2 
l)er cent, solution of phenol, plus 
local cauterization of the wound with 
concentrated phenol. This does not 
produce an eschar at once; so it bur- 
rows deep and effectually sterilizes. 
In 4 cases f)f tetanus after shrapnel 
wounds this method was successful 
I'he writer administered the phenr>l 
injections once or twice a day at 
first, increasing to 5 or 6 a day. 
Voclcker (M imch. incd. Woch., ( >el. 
27, 1914). 

Six out of 8 cases of tetanus ended 
favorably under intravenous use of 
both antitetanic serum and chloral 
hydrate. The vscrum injections were 
given daily, beginning with a mas- 
.sive aiiiomit, 50 c.c. (12’^ drams), 
and gradually diminished to 10 c.c. 
(2K> drams). Where the symptt»ms 
returned .after a perio(’ of quiet, 
anaphylactic manifestations iii)on re- 
sumption of the injections were 
avoided by the previous administra- 
tion (during the qiiietj peri<»d) of 10 
c.c. (2!j drams) <d’ the scrum by 
rectum. The total a»nount of serum 
Urtcd ranged between UK) and 350 c.c. 
(35^ to 12 ounces). Cldoral hydrate 
was used ill a 5 per cent, sohititm, 
of which tj() c.c. (2 ounce.s) w'ere 
given at a dose; in some cases 3 such 
doses were administered in a <Iay. 
The effect of each do.se w'as quiet 
sleep lasting three hours, after which 
a marked reduction in the convul- 
.sions i.>cr.sisted. liarnsby and K. 
Mcrcicr (Hull dc I'Acad. de Med., 
Mar.. 23, 1915). 

Saline solution bid.s fair to occupy 
an important position in the treat- 
ment of tetanus. Nf)t only does it 
tend to counteract thirst while pro- 
moting ot^mosis, but it may be given 
with other useful agents — ether, 
glucose, paraldehyde, etc. 
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Being unable to obtain antitetanus 
serum in an extremely serious case, 
the writer treated the patient, a 
mulatto of 25, by cauterizing the 
wound, bleeding (50() c.c. ), infusing 
a similar amount of saline solution, 
and then ^allowing all the cerebro- 
spinal fluid that dnpv>cd slowly from 
a lumbar puncture to escape. Tie 
then washed out the cerebrospinal 
canal witli saline solution containing 
0.3 per cent, sugar, and left 2 syringe- 
fills in the canal. 'I'hese prMcedurcs 
W'ere repeated the next day, giving 
an hour each time to them, washing 
out the canal with a liter (quart) of 
the saline, a drop at a time. The 
reactit'ii, severe llie first day. was 
much miUior the second, and ihc pa- 
tient atterward droppe<l to '•leep and 
began to mend, and the procedures 
were rei>ealed during the first five 
dfO ", using smaller amount.'^, and the 
man left the liosjiital cured, the 
twelfth day. Kra^ (Wiener klin. 
Wi.ch., Jan.*^ 11. 1912). 

('a.se in which spasms were con- 
trolled, .'.leep ])rocured and feeding 
with milk rendered prjssihU- by re- 
jieated iiitraveiioin iniu.-ion of 15 to 
3() c.c. ( !/> to 1 ounce) e,n*h ol ether 
and paraldehyde in normal saline 
solution, [iroducing prompt l)ypnosi.s, 
followed by relative muscular rclux- 
atitni for several hours. Atkey (T.,an- 
cel, Jan. 18, 1913). 

('ast‘ in which the disease began 
insidiously. Treatment w'as intensive 
— scrum, magnc.sinni and niorphinc. 
The patient, howei cr. seemed doomed ; 
so that a new resource was sought. 
Viftecn cm. (31> ounce) of ether were 
given in 750 cm. (IK* piut.s) of saline 
infusion, and the case at once began 
to improve, the. treatment being con- 
tinued until recovery. Hercher 
(Mimch. med. Woch., Aug. 17, 1915). 

Attempts to destroy the tetanus 
germs with the ultraviolet rays liave 
been made with apparent .success. 

The radiation of jagged wound.«{ 
with ultraviolet rays will kill tetanus 
bacilli and the bacilli of malignant 


edemp at the site of infection. This 
supplemc.’Us surgical cleansing. Kro- 
mayer’s lamp and the artificial high 
.solar light may be used to generate 
the rays. Jacohsthal and Tamm 
(Miinch. med. Woch., Ixi, 2324, 1914). 

Ultraviolet rays used in 4 cases 
and the men recovered. The incu- 
]>alion period bad ranged from nine 
to seventeen days. Je.sionek (Miinch. 
med. Woch., Mar. 2, 1915). 

Bilateral phrcnicotomy has been 
resurled to U> i)rcvent death through 
s])asm of the diapliragni. 

.Animal experiment.'^ having showm 
that phrcnicotomy i>aralyzed the dia- 
phragm without serious consequences 
to the victim, the intervention w'as 
tested on an 8-y car-old hoy w'ith tet- 
anu.'^. 'fhe symptom.s inchidod a se- 
vere spasm of the diaphragm. In 
a general spasm the thorax w'a‘- .sud- 
denly fixed in the maximal inspira- 
tory positi<m, while both the throat 
and abdominal niu.'-cles were rigid. 
The face cyaiiose<l. Conscicuisnes.s 
was finally lo.st and three or four 
minutes cxjiired before ttic seizure 
passed over, d'he writer now’ divided 
both phrenics behind the sternomas- 
t(»id niuscles. The patient then had 
numerous convulsions without dysp- 
nea. .Attacks of the latter returned, 
however, and were met by artificial 
respiration and inhalations ot oxygen 
under pressure. .A.-; the patient, on 
aecomit of esophageal spasms, was 
no longer a))le to take nnuri.shment 
gastrostomy was performed. He 
ma<le a slow* recovery. His general 
health did not suffer as a conse- 
quence. The onl> drug received dur- 
ing the tetanus was chloral. Jehn 
(Miincli. med. Woch., Oct. 6. 1914). 

PROPHYLAXIS.— While the 
remedial value of antitetanic scrum, 
except perhaps in very large doses 
introduced by every avenue available, 
.spinal, cutaneous, etc., has not been 
demon.slrated during- the b'uropean 
war, its merits as a prophylactic 
agent have clearly asserted them- 
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selves. From 500 to 1000 U. S. A. 
units have been found to suffice in 
most instances, while in severe 
wounds the repetition of tlie dose 
once or twice at intervals of a week 
is indicated, /Vs emphasized by Mac- 
Conkey, the occasional cases in which 
antitoxin appears to have no j^reven- 
tive action may often be traced to 
reaction of a quiescent focus or to 
too early or too energetic active or 
passive movements. V\ h(‘n operation 
is proposed in wounded men who 
may have been infected with tetanus 
bacillus it is imperative to bear in 
mind that there may he toxin circu- 
lating;- in the l.)ody. A larj;e prophy- 
lactic injection is consequently nec- 
essary, so );iven as to insure absence 
of free toxin in the blood at the time 
of the operation and fur some time 
after. Sulicutancous injections, ex- 
cept as supplementary ajucnts, are out 
of the (jueslion here because of the 
slow rate of absorption. If the in- 
jection l.)e };'iven intramuscularly, then 
the operation should not take place 
for several hours. An intravenous 
injection j)ermits of the operation be- 
ing performed at once. 

The relial)ility of serum in prevent- 
inj? tetanus i.s not absolute. Early 
tetanus after scrum injection is 
mainly «iuc to iinpcrl'ect sterilization 
of recent wounds and should be 
largely preventable. Late po.sfseric. 
tetanus may be prevented in over 
one-balf the cases by injecting scrum 
before all secondary operations. 

‘ Scrum treatment exerts a notable 
effect on the course of postscric 
tetanus. Lumicre (Ann. de Tlnst. 
Pasteur, Jan., 1917h 
Highly concentrated serum in doses 
sufficient to maintain protection, such 
as 3 c.c., may be repeated weekly as 
long as seems advisable without fear 
of anaphylaxis. Editorial (Lancet, 
Jan. 20, 1917). 


Report of 3 cases of delayed onset 
of tetanus following gunshot wounds 
of bone. The periods of incubation 
Avere S(), 106 and 146 days, respec- 
tively. M. Poster (Brit. Med. Jour., 
Eel). 10. 1917). 

Tetanus of tbe extremities results 
from local toxic impregnation through 
traumatism. It generally appears 
late. I)eing due usually to an attenu- 
ated tetanic infection. While a few 
cases had been recorded l>ef<jre the 
advent of serum treatment, the num- 
ber of instances has increased enor- 
mously since then, so that localized 
tetanus may be considered essentially 
a result of preventive serum therai>y. 
E. ('haiivin (Rev. de med.. Mar.-/\pr.. 
1918). 

A derinite part seems to be i)layefl 
by Ji, Xi'i'Jrhii in the causation of tetanus. 
Its cai)acity for harm can he almost 
eliminated hy the use of E. wrlchii anti- 
toxin, The / ibrioH scf^fujuc may also 
play a j)art. W. J. Tiilloch I Brit, 
Med. Jour., June 1, 

During the early part of the war 
there were 24 cases of tetanus among 
each 1(K)0 of English wounded, and 
still more among the l^'rench. Injec- 
tion of antitoxin was lirst made com- 
pulsory in all cases of infected 
wounds, and later m all wounds. 
Thereafter less than 1 in UKM) de- 
veloped tetanus, and these rare cases 
usually had received no antitoxin. 
The scrum, in the developed cases in 
France, was generally given subcu- 
taneously or intravenously. The 
British advocated the intraspinal 
method. W. If. Bark (Med. Assoc, of 
N. Y.; N. Y. Med. Jour,, \ov. 2. 
1918). 

The writer recommends the inhala- 
tion of ether, though not enough to 
put the patient to sleep. The patient 
holds the mask himself and the ether 
is given, 61) c.c, (2 ounces) morning 
and night, by the drop or teaspoon- 
ful. Seven patieiit.s recovered, but 
the eighth died the tenth day. Au- 
drain (Prog, med.. Sept. 20, 1919). 

E. D. Bondurant, 
Mobile. 



THEOCINE. 


THJOCOL 


527 


TIIEOBROMIN£. SeeDtoRExiN. 
THEOCINE. — Theocine is the trade 

name for synthetically prepared theo- 
phylline, the alkaloid of tea-leaves. It is 
closely related to caffeine and to theo- 
bromine, the double salt of which, theo- 
bromine sodium salicylate, known as 
diurclin, has been much emphiyed as :i 
diuretic. While the avcraj?e urinary in- 
crease caused by the latter ih three-eighths 
more, theocine causes 6.3 as much. Theo- 
cine occurs as a white, odorless, crystal- 
line powder having a bitter taste, and 
soluble in 180 parts of water at ordinary 
tcmiierature, and in 85 parts at OS.b"' F. 
(37" C. ), sparingly soluble in alcohol an«l 
insoluble in ctber. It forms easily soluble 
coini)nunds with ammonium and potas- 
sium, a less soliil)le one with sodium, 
but a freely soluble double salt with 
sodium acetate (theocine, or theophylline, 
."(wlid-acetale). 

The U'^ual <b>se of theocine or the sodi<*- 
acetale from 3 !<» 5 grains (0.2 to 0.35 
(im.). given three times daily, in w’arni 
lea. It may uls<^ be given in suppository 
or enema, to av(jid direct irritation of the 
stomacli; its hypodermic administration 
is m^l advi.sed becau.se sv) often ineffi- 
cacious, and sbiughing of the skin has 
foll(»wed its use by hypodermocly.^is. It 
shtmld never be given on an empty 
.^toniacli. 

PHYSIOLOGICAL ACTION.-Theo- 

cine has a diuretie action .similar to that 
of caffeine and theobrf)niine, which is be- 
lieved to be due to a direct effect upon 
the -secreting cells of the kidney. Not only 
is the water of the urine increased, but 
also the salts (especially sodium chloride). 
When theocine acts at all it acts promptly 
(in two or three hours), and in small 
doses, and its effects are not prolonged. 
The first dose is generally the most effi- 
cient in producing marked diuresis, 

(Jn the gastrointestinal mucous mem- 
brane theocine acts as a local irritant, as 
IS shown by the frequency with which 
nausea and vomiting may occur, by the 
ccasional diarrhea (sometimes mucous 
in character), and by hemorrhagic ero- 
sions found post fuortetn. 

Effects cm the iicrvoins system are not 
usually observed until the third or fourth 


day, when irritation of the cortical motor 
centers is apparent, and may be severe 
enough to cause convulsions (Stross, 
Schlesingcr, Allard, and JJuridt), or even 
death (Hundi 2 ca^es, Alkan, and Arn- 
heim). Like all caffeine-like drugs, it 
may cause wakefulness and excitement 
(Minkowski, Stross, ]jnn<lt) even in mocl- 
c^rately small doses, in which case the 
evening dose should lie combined with an 
hypnotic or the last dose given not later 
than noon (Stross). Relbubmna wdll re- 
lieve the disagreeable effects of theocine 
without Ic.ssening its diuretic acti«)n. 

C ardiac action and blood-prcssurc are 
apparently uninfliicnced by theocine, 
THERAPEUTIC USES.- Theocine is 
emphiyed in the treatment of cardiac af- 
fections, nephritis, dropsy, etc., where a 
rapid diuretic effect is desired. On ac- 
etnint of its toxic properties, theocine 
sht'uld be administered only in cases 
where life is in immediate danger or 
w'hen other diuretics have failed. The 
drug acts best when there, are large scrou.s 
accumulations, particularly in cardiac or 
cardiorenal di^^easc, in which there is still 
left consideral>le renal secreting tissue. In 
chronic nephritis diurosi*, may l>e expected 
if a goodly portion of the renal epithelium 
is still functionally active; in advanced 
chronic interstitial nephritis little effect 
.should he looked f«.»r, but in acute 
nephritis very i)ri>fu'»e diuresis may be 
obtained and large dropsical accumula- 
tions afisorbed. 

in a.scites due to hepatic cirrhosis and 
chonic peritoiiiti.':, the drug often fails; in 
alcoholic cirr1u>sis calomel is the supreme 
diuretic (Stro.ss). W. 

THERMIC FEVER. See Heat 

ExH.At’STTDN .AND TheRMK' 1''E\T.R. 

THIOCOL , — Thiocol is potassium- 
guaiacol sulphonate. It occur.s as a white, 
crystalline, odorless, permanent powder, 
having a faintly bitter saline, but not un- 
pleasant taste. Tt is neutral in reaction, 
or slightly alkaline, readily soluble in 
water, dissolves in alcoholic solutions, but 
i.s insoluble in absolute alcohol, and in 
ether or fats. It is incompatible with sil- 
ver salts, ferric compounds, and perman- 



528 


THIOSINAMINE. 


gaiiate solution. It contains about 60 per 
cent, of guaiacol. 

PREPARATIONS AND DOSES.— 

Tliiocol may be prescribed either in plain 
powder in cachet, capsule, or tablet, or 
ill aqueous, alcoholic, or syrupy solutions; 
itsS faintly bitter, but nut disagreeable 
taste is coxcred ])y orange syrup or syrup 
t)f cinnamon. The adult daily dose is 
from 45 to 80 grains (5 to 5.3 (iiii.) per 
dic.m, taken in three e(iual portions, after 
meals. As much as 4 drains (15 (im.) 
have been given daily with benefit. 

PHYSIOLOGICAL ACTION. Thh.- 
col is non-irritating to the mucous inem- 
V'jranes of the digestive tract, is readily 
absorbed, promotes the ai)pctite. and im- 
proves nutrition. It app.arently has no 
deleterious action on the blood; the ery- 
throcytes, albuminous constituents, and 
the hemoglobin are increase<l. A striking 
increase of weight, tluring its administra- 
ti<m, has been observed. I’hioccd is cX' 
cretod by the kidnevs, the total amount 
of the sulphur being found in the urine 
as sulphate, with a small proportion of 
guaiacol sulphonate. Thiocol has been 
taken uninlerruptetlly for inoiuhs without 
any unpleasant effects. 

THERAPEUTIC USES. - Thiocol is 
employed in phthisis, chronic coughs and 
catarrhs, pneumonia, acute and chronic 
bronchitis, whooping-cough, pulmonary 
emphysema, etc. In tlie^'C diseases thiocol 
is said to lessen the expect<»ration. control 
night-swcals, and inqjrove the nutrition) 
of the patient. Therapeutically, thiocol 
possesses all the goofl properties of 
creosote, but, iar the most part, witlnnit 
its evil ones (Cole). 

T n dyspepsia, gastroenteritis, diarrhea, 
scrofula, rachitis, anemia, cutaneous and 
glandular tuberculosis, thiocol exhibits 
strong bactericidal and stimulating cllect’i. 

THIOSINAMINE. — Thiosinamine, 

allyl sulphocarbaniidc, or allyl thiourea 
[HoN . CS. NllCH:;. CH: Clla], discov- 
ered in 1833 by the French chemists 
Dumas and I'clouzc, w^as introduced into 
medicine by licbra, who, in 1892, advised 
its use to avoid disfiguring cicatrices in 
lupus. The drug is prepared by warming 
together volatile oil of mustard (mainly 
allyl thiocyanate) and an alcoholic solu- 


tion of ammonia, and rccrystalling from 
alcohol the resulting crystalline conden- 
sation product. Thiosinamine appears as 
shilling, colorless, prismatic crystals with 
a .slight odor of garlic and a bitter taste. 
It is decomposed when dissolved in water 
(glycerin to a .slight extent hinders this 
decomposiliim), but can l.>e dissolved 
without change in 3 parts c>t alcohol or 
in ether. I'he internal dose f>f thiosin- 
amiiic in capsule or tablet triturate is 
!*■> grains (0.03 to 0.1 (im.); the sub- 
cutaneous d<tse, 1 to 5 grains (0.0(') to 0.2 
(im. ) in 15 per cent, alcoholic or 10 per 
cent, glycerinated water (1:5) sedation. 

Fibrolysin, or .sedution of thi(»sinamine 
sodium salicylate, introduced by Merck in 
1904, is a sterili/eil solution, supplied in 
scaled vial.s, containing 15 per cent, of a 
double salt ot thiosinamine and sodium 
salicylate (2 molecules t>f thitisinamino to 
1 of the .salicylate), made by mixing tlie 
two ci*mj)oiinds in solution. l‘he solution 
is odorless, and it does not keep well in 
the air. ICacIi sealed vial contains an 
amount of solution correspoiuling t<.> 0.2 
<jm, (3 grains) nf thiosinamine. this 
am(»unt measuring 2.3 c.e. (3/ minims L 
I’ibrolysiii is considered superior to thio- 
sinamine in being al)sorbed more rapidly 
and producing less loc.il irritati<.)ii on ac- 
count of its stdubility and watery vehicle. 
r)(»se, the contents (.)f 1 \ia] by subcutane- 
ous. intramuscular, or intravenous injec- 
tion, daily x>v <.)n every second or third 
<lay, 

PHYSIOLOGICAL ACTION, — Thio- 
sinamine and fibrtdysin have been widely 
credited witli a di'- solving action on 
fibrous tissue, especially that recently 
forineil. It has been supposed that, 
through their iiitUieiicc, the recent con- 
iiectivc-tissue tihers are invaded by leuco- 
cytes and digested away, .'\ccording to 
the experiments ni Gervino (1908) in 
rabbits and dogs, hypodermic injection of 
a 15 per cent, alcoholic solution of thif>- 
sinamine markedly lessens the formation 
of cicatricial band.s round a foreign body 
introduced into the peritoneal cavity, and 
hinders the reformation of adhesions pre- 
viously bi'oken down. Other observers, 
however, after performing similar experi- 
ments. have denied the production of such 
effects. According to the work of Char- 
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teris (1909), thiosinamine exerts but little rapid pulse and fever persisting for a day 
effect on the number of white blood-cells, or two. Other symptoms that have been 
and has no cheniiotactic influence on these reported arc; gHhiric irritation, loss of 
cells, failing to attract leucocytes to points weight, ins<jinnia, apathy, premature men- 
where it is introduced. Tyro<le (1909) strual flow, looihache, an urticarial rash, 
foutid that in large doses, given to ani- hemorrhages in the skin and mucous 
mals, thiosinamine causes a rapid loss of membranes, hematuria and anuria. The 
weight even before appetite is reduced, most severe case on record, that (jf (iross, 
w'ith coincident marked increu'^c c»f urea did not prove fatal, but convalescence was 
excretion, suggesting an augmented ca- prolonged. Tolerance may be re-estab- 
tabolism of proteins. A generalized fatty lislied upon continued use. 
degeneration of parenchymatous organs Ohl tuberculous lesions and old foci of 
(especially llio heart and kidney^) was osteomyelitis may be stirred up by thio- 
also prcnluced in le.'is than a week, but no sindfmiiie, which is also contraindicated in 
special action on tlie normal connective the j>resciicc of acute inflammation, ar- 
tis>ue?> wa^ observed. Icric^sclerosis in Ih.e aged (where it may 

Scars locally treated witli thiosinamine cause congestion), otorrhea, and w'herc 
become hypcrcmic for a brief period, useful supporting cicatrices exist, 
then exhibit i)ronounccd desquamation Locally, thiosinamine .sometimes pro- 
;in(l gradually become pale, tr.insluceiit. duces, after its injection, a burning sensa- 
sott. and pliable, 'fliis cliange has been lion, which may persist for hour.s. The 
ascribed tt> serous exudation in the inter- skin may become inflamed or yellowish, 
librous Spate's, is prudnct‘d within a few or painless nodules may form, later grad- 
hunrs, and iK-r.sist.s a few tlays. It is ac- ually disapt)eariiig\ h'ilirolysin has proven 
coinpanied l»y dilatation of the lymphatic itself less irritant than thiosinamine. 
channels, v\itli a sUglit pr<diferation and THERAPEUTICS. — Many reports of 
destjuamatiou <•! tlie eiidotheliiiin ( lirand- favorable effects by thuisinarninc and 
enburg (. Starkensu in, from experimental librolysin liave been issucil, but likewise 
w'ork, has comludeil that thi« ►sinamine many unfa^oralile ones. The results of 
act*', not in tlie inanncr hitherto believed, administratiein of the drug by the mouth 
hut b\ iav(»riiig hydn-dy •‘is of tlie slightly have, as a rule, lieen disappointing, and 
soluble and slightly digestibc c<dlagen of it is therefore generally given by subcu* 
tbe connectixe tissues, with resulting for- laneous injection in the gluteal, suhsc.ap- 
matinn 4»f more soluble and more easily ular, or mammary regions, or, preferably, 
ai)s()rl>able isomeric sulistauces of the by intramuscular injection into the gluteal 
gelatin type. niu.srles, this causing less pain than the 

UNTOWARD EFFECTS AND POIS- .subcutaneous injections. To break up 
ONING.— I ’alieiiis, alter receiving tliio- dense cicatricial tissues, injection directly 
.sinaminc or id»ndysiii, freijuenlly experi- into the affected part has been advised, 
ence an uiqilca.^iint bitter taste in the but this is often very painful and may 
mouth, with garlicky, sulphur, or mustard- cause marked local cdeiiia. The injection.s 
like eruciali<.)ns. iJiurcsis is noticed. are given at one- to three- day intervals, 

At times headache and lassitude follow as many as 60 being sometimes given, 
the injection, persisting one day. After librolysin should be used in preference 
large doses in susccptilde individuals to thiosinamine for systemic absorption, 
there may ocrasionally occur, in aildition though where a local effect is desired, 
to headache, vomiting, dizziness, inco-or- thit»sinaminc, being less rapidly absorbed, 
dination, diarrhea, and general weakness. may act more powerfully: filirolysin in- 
Instances of thiosinamine intoxication oc- jectioiis, however, can be made at shorter 
cur, as a rule, after several jirevious in- intervals than those of thiosinamine. 
jections have been received without espc- In the treatment of scars due to bums, 
cial ill effect. Severe symptoms then with marked deformity, and in cases with 

suddenly develop in a few hours after the fibrous ankyloses of joints, as from 
next injection, c,g., violent vomiting, tiau- chronic rheumatism or gonococcal ar- 
SC?tj rigors, and marked weakness, with a thritis, marked improvement has at times 

a-34 
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been reported from thiosinamine, espe- 
cially when combined wdth massage, pas- 
sive movements, etc. In keloids the re- 
sults have not been as good, only fresh 
keloids developing on old scars being in- 
fluenced (Marnioiton). Hebra and others 
have reported good results in scleroderma 
and in chronic acne, Juliiisberg in scars 
from lupus, Linna in smallpox scars, Glas 
in rhinoscleroma, and Castellani in my- 
cosis fungoides. X’arious authors have 
lauded its effects upon local injection in 
Dupuytren’s contraction (retraction of the 
palmar aiK>neurobisK though others no- 
ticed no detiiiitc improvement. It has 
also been used in chronic synovitis. Neis- 
wanger, lor the removal of unsightly op- 
erative scars, has used a 10 per cent, oint- 
ment of thiosiuamitie in hydrated wool- 
fat, combined with ingestion of 1^1* grains 
(0.1 dm.) of the drug 3 times daily. Tliio- 
sinamine may also be used locally in 5 to 
20 per cent, admixture with soap or 
plaster (Mcars). 

Ustimovitch lias reported disappearance 
in five months of a sarcoma of the neck 
in a man 26 3 'ears old under 30-minim (2 
c.c.) injections of a mixture of thiosin- 
aminc, 1 part; glycerin, 4 parts, and 
water, 5 parts, the dose being gradually 
increased. 

Ill esophageal stenosis, thiosinamine has 
been rcptirled of value when used in con- 
junction with bougie.^. KesuHs in urethral 
.stricture.s have not heen as good as in 
esophageal. Occasional good results in 
indurated condition.s of the stomach, py- 
loric stenosis and perigastric adhesions, 
have been recorded, and as regards the 
intestinal tract the remedy has heen used 
with some success in chronic constipation 
due to baruK and adhesions following 
laparotomy, well as in cicatricial stric- 
tures of the rectum. 

Among respiratory affections the best 
results have been obtained in chronic 
pleurisies without exudation, and in thick- 
ened pleurae. Renon statc.s that in pul- 
monary emphysema and chronic fibrous 
conditions of the lungs and pleurae thio- 
sinaraine perceptibly diminishes dyspnea. 
Marked improvement has been noted 
from it in cicatricial stenosis of the 
lar3mx. 

In chronic aortitis with stenosis and in- 


suflicieiicy, and in chronic adhesive peri- 
carditis, dyspnea i.s often bettered by 
thiosinamine (Kenon). In adherent peri- 
cardium with mediastinitis very marked 
impruvement mai' be witnessed. In ar- 
teriosclerosis partial relief from headache 
and dyspnea is sometimes afforded; the 
blood-pressure may be gradually reduced 
by prohmged use of the drug. Lydston 
has reported a case of chronic renal di.s- 
easc with “phenomenally’' enlarged and 
hardened arteries in a man of 70 years, in 
which If, grain (0.012 Cim.) of tliinNinarninc 
in a capsule 3 limes a day. gradually in- 
creased to 1 grain (0.0<;> (Jiii.), apparently 
caused, in ab<mt 4 months, a marked re- 
duction ill the size and hardness uf the 
\essels (without any change in the blot»d- 
pressiire ). 

In diseases of the nervous system the 
best results from thiosinamine ha\c ticen 
.seen in eases of neuritis from scar 
pressure. In some tabetics it will relieve 
pain, and in sclerosing cerebrospinal af- 
fections and spastic paraplegia, it some- 
times dimiui.shes contractures (ktunni). 

In gynecology, thi»)sinaminc may be 
tried io proin(»tc absorption of adh<‘sions 
causing uterine retroflexion and retrover- 
sion, as well as of chronic inflammatory 
exudates in the parametrium. 

In ophthalmology, good effect.s have 
been reported in leucoma of the cornea 
folhiwing keratitis, in other forms of 
corneal opacity, and in postneuritic optic 
atrophy. Synechise arc iinpro\ed hy the 
use .)f niydriatic.s with thiosinamine, which 
assists in the absorption of inflammatory 
exudates of the iris and choroid (Mar- 
moiton). Cicatricial ectropion, symble- 
pharon, and cicatricial contractions of the 
eyelids due to trachoma were found favor- 
ably affected hy Suker. The drug may be 
administered by the customary rtmtes or 
as an eye-wash of 8 t() 15 parts of thio- 
sinamine and 4 to 7'/^ parts of antipyrin 
in 100 parts of water, used for 5 minutes 
twice a day. It is contraindicated in de- 
tachment of the retina, vitreous opacitie.s, 
and all acute inflammatory processes. 

In otologic practice, thiosinamine treat- 
ment has *becn applied by Tousey, Ler- 
nioyez, and many others, in particular in 
deafness due to adhesions or sclerosis of 
the middle ear (with the stapes still mov- 
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able and In the absence of labyrinthine 
involvement). T^ermoyez, introducing hot 
thiosinamine-autipyrin solution through 
the external meatus every evening, and 
also applying systematic massage of the 
tympanic rnemliranc tv^dee a week, fre- 
quently noted an improvement in hearing 
in 2 weeks, most marked in cicatricial ad- 
hesions following cured otorrheas, or 
where a large perforation permitted en- 
trance f)f the stdution int<» the tympanic 
cavity. Jlitschler, giving thi(»sinamine in- 
ternally in similar cases, together with 
injections into the middle ear through the 
Eustachian tiihe. notc<l improvement in 
some, hut failure in a considerable pro- 
porti<m instances. The drug has also 
been used, at times with success, in aural 
vertigo and tinnitus aurium. S. 

THOMSEN’S DISEASE, Sec 

M r Si n:s : M V( )'i u x i a (.'o nc.e mta. 

THORACENTESIS. See Cn es i , 

iN.IT'Klhs AM) St’RGK'AI. DiSORDEKS OF. 

THORACIC DUCT, INJURIES 

OF. See rrtESi’, I. vi tries and St'r- 

CK Al 1 )lSORni:Rs OF. 

THORACOPLASTY. See 

rilEST, iN'jrKJES AND Sl’KGK AL Hl.S- 
orDEKS of. 

THORACOTOMY. See Cmfs., 

In.) TRIES AND StRGK Al. DISORDERS OF, 

THORAX, WOUNDS AND 
INJURIES OF. See rflE.ST, INJ TR- 
IES AND Stkgitm. Disorders of. 

THORIUM. Sec X-RWS AND Ra- 
ditm. 

THREAD-WORMS. See Daka- 

.SITES: (>XVTR1S V'ermicti.ari.s. 

THROMBOSIS. Sec Yascvlar 
Sv.stem, Strgicai, Diseases of. 

THRUSH. Sec Mottu. Lips, 
AND Jaws: Parasitic Stomatitis. 

THYMOL.-r/t.vmo/. U. S. P. (thy- 
mol; thymci'amphor ; thymic acid; rneth- 
ylisopropylphcnoJ), i.s a phenol jiresent in 
the volatile oil of Thymus vulgaris, a gar- 
den-herb of Europe. Its chemical formula 


is CfiHa{CH3)(OH)(C»H7). u is ob- 
tained commercially from oil of ajowan. 
Thymol occurs in large, colof]e.ss, trans- 
lucent crystals, having a thyme-like odor, 
and a pungent, aromatic, .slightly- cau.stic 
taste. It is freely .soluble in alcohol, ether, 
chloroform, glacial acetic acid, and oils, 
but requires IKX) to 12fK) parts of water 
for aqiiciuis solution. It.s dose ranges 
from 1 t«) 2 grains (0.()6 to 0.12 Gm.). 

Oleum thymi, U. S. P. (oil of thyme), 
ftften misnamed oil of origanum, is a 
volatile oil di.sttllcd from the leaves and 
flowering tops of 7'hymus vulgaris and 
containing, when assayed by the otheial 
process, not less than 20 per cent, by 
volume of phenols. It occurs as a color- 
less liquid with a strt)ng odor of thyme 
ami an aruinatic. afterward eof)ling. taste. 
Jt is soluble in one-half its volume of 
a1ct)hol, in 1 to 2 volumes of SO per cent, 
alcohol, and in ether ami chloroform. 
Dose, 3 minims (0.2 c.c.), chiefly used 
externally. 

Thymolis iodidum, LJ. S. 1\ (thymol 
iodi<le: dithyinol diiodide) is identical 
with Aristol («/. r.). 'J'hymnl .salicylate 
(thyiny) .salicylate; th 3 'mosalol; salithy- 
molb unoflicial, has l)cen used as a suh- 
stitute for phenyl salicylate (salol), but 
presents no advantage oxer the latter, 
being vxH'aker in action, though less toxic. 

PHYSIOLOGICAL ACTION. — Lo- 
cally, thymol is irritating, but, like phenol, 
also analge.sic. it is less irritant to open 
surfaces than phenol, thougli, according to 
mo.sl observers, m(»rc strongly toxic to 
tlic micro-organi''ms of putrefaction. It 
is less soluble in the bodj' fluids than 
phenol, and is, therefore, less rapidly 
al)Sorbed. 

Taken internally, thymol acts much like 
phenol, though in toxic doses it causes 
less central nervous stimulation (mani- 
fe.sted in convulsions) than the latter. 
Used repeatedly in doses of 20 to 30 
grains (1.3 to 2 Gni.) per diem it causes 
epigastric heat, at times accompanied by 
diaphoresis, tinnitus, deafness, frontal dis- 
comfort, diarrhea, and occasionally nausea 
and vomiting. The urine i-. di.scolored 
greenish of brownish. Continued inges- 
tion of thymol in small doses brings about 
emaciation. Large amounts depress the 
central nervous system and reduce reflex 
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action, lower the blood-pressure and tem- 
perature, and may induce fatal coma. 

Only an infinitesimal proportion of in- 
gested thymol is excreted with the feces 
(Schultz and Seidell). This would indi- 
cate that thymol is alriKJst completely ah- 
sor])ed from the alimentary tract. Ac- 
cording to the experiments of Seidell 
(1915) in dogs and in human subjects be- 
ing treated for hookworms, however, only 
one-third to one-half the amount ingc.sted 
can be recovered (as thym«>l glycuronate) 
from the urine. The remaining one-half 
to two-thirds is apparently ilestn^ycd or 
temporarily fixed in the body, or is, pos- 
sibly in part, eliminated through the 
lung.s. 

UNTOWARD EFFECTS AND POIS- 
ONING. — Stiles and iioatwright (1913 b 
administering thymol 464 times tt» 243 
hookworm patients in doses of 5 to 60 
grains (0.3 to 4 Ciin. ) — usually 10 to 20 
grains (0.65 to 1.3 (iiu. ) — noted ill effects 
alter 205, or 44.1 per cent., of the admin- 
istrations; these ill eifects comprising 
nausea in (K) instances; weakness, 62; 
burning in the stomach, 45; <lizzincss or 
.staggering, 44; headache, 14; vomiting, 13; 
burning in the throat, H\ pain in the 
’‘sttniiach,” 7; dr<»wsines>, 5; sickness after 
discharge from treatnienl, 3; and dyspnea, 
irregular heart, and syncope, 1 each. In 
some insrances these symptoms seemed 
due, in part at least, to the magnesium 
.sulphate used in conjunction with the 
thymol. 

Thymol ha.-s in scxcral ca.^es produced 
death. In a child death has followed 15 
grain?- (1 (nii. ); yel, according to IJozzolo, 
in one adult 225 grains (15 (ini.) were ad- 
ministered in 12 hours withemt any re- 
sulting .symptoms of poisoning. Violent 
delirium ha.s at times been noted in 
thymol poisoning. 

Treatment of Thymol Poisoning. — This 
consists in evacuation of the stomach with 
the stomach-tube or an emetic, the giving 
of a saline purgative and demulcents and 
the use of respiratory and circulatory 
stimulants, together with external heat, 
as required. 

THERAPEUTICS,— Internal and Sys- 
temic Uses. — Since Bozzolo, in 1881, dis- 
covered that thymol was efficient in ex- 
pelling the hookworm, the drug has been 


a standard remedy in uncinarUaia. The 
most approved plan of treatment consists 
in giving one or two preliminary doses 
of magnesium .sulphate in the evenings 
preceding the day of thymol administra- 
tion, then thymol the next morning di- 
vided into 2 or 3 doses, given at 6 and 8, 
or 6. 7, and 8 a.m., followed at 10 a.m. hy 
another dose of magnesium sulphate. The 
doses advised arc 45 to (>0 grains (3 to 4 
Gm.) in divided amounts for an adult, 
given in 5-grain (0.3 tim.) capsules, and 
7yj grains for a child of 5 years. The 
trealnieiit is repeated f)iice a week until 
the feces show' absence of the parasites. 
In patients already greatly weakened hy 
hookworm infection Stiles omits the pre- 
liminary d(jse of magiie.sium sulphate and 
gives 10-grain (0.6 (on.) or slightly larger 
dt)ses of thymol 1 3 times at intervals. 

When the patient has regained sufficient 
strength by reason of the partial h<.>ok- 
wurm elimination thus efTected, the cus- 
tomary treatment w'iih larger doses is 
carried out. 

'rhyniol has been usc<l with success in 
tapeworm parasitism by ( ainpi. y\rtault, 
ami others. ArtauU (1913) givt*s 4 grains 
(0.25 (bn.) of the drug eveiy inortiing on 
an empty stomach for some days. The 
tapeworm is, as a rule, expelled on the 
third or fourth day. but the treatment is 
continued for a week t > insure complete 
eliminatiofi, the scolex ofom being passed 
uniK»ticed. (niillon (1913) holds thymol 
the iiHJSt reliable, as well as the least ex- 
pensixe, <d‘ all teiiiafuge remedies. After 
limiting the last meal on the preceding 
day to milk, he gives in the morning 3 
cachets of thymol, each containing 15 
grains (1 (bn.) f«u- male adults, 12 grains 
(0.75 (im.) for women, and correspond- 
ingly smaller doses for children, at hourly 
intervals, followed, 45 minutes after the 
last dose, hy 1 to IVVi ounces (30 to .50 
(im.) of sodium sulphate. The patient 
should refrain from going to stool until 
a distinct need is felt. The effects of the 
treatment are usually complete 2 hour.s 
after ingestion of the purgative. Alcohol 
and nils, including castor-oil, are to be 
avoided (luring the treatment. 

Thymol may be given internally with 
benefit as an intestinal antiseptic in acute 
and chronic intestinal disorders, including 
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typhoid fever and infantile diarrhea, ac- 
cording to 1\ P. Henry, Kiissiier, Testi, 
and others. Henry’s method <if adminis- 
tration is to give the drug, prepared with 
Castile soap, in 2- to 3- grai i (0,12 to 0.2 
Gm.) doses every 6 hours. Others have 
used somewhat larger amounts. The drug 
may act to some extent as an antipyretic 
and general sedative in these cases, hut 
its use in large doses for these purposes 
alone is not warranted, the salicylates be- 
ing much safer. 

Geronne (1915). in order to ren- 
der typhoid bacillus carriers innocuous, 
gives 15 grains (1 Gm.) of charcoal half 
an hour hei'tjre and 2 7,l'<>grain (0.5 Gm.) 
thioiiol capsules half an hour after meal.*'. 
The. charcoal is intended to delay sys- 
temic al)sorpti(Ui f»f the drug and prolong 
its local action. 

Local Uses. — In catarrhal affections of 
the upper respiratory passages the follow- 
ing inhalant has been recommended: — 

B ThymolU, 
riiciiolis, 

Mentholls aa gr. v (0,3 Gm.). 

Old eucalyfiti Sij (60 c.c.). 

Old piiii Siij (90 c.c.). 

M. 

A tca^poonful of the ai)ovc is added to 
boiling water and the steam inhaled, or 
20 to 30 drops placed on cotton or a 
sixnige and held up to the nose. 

As an antiseptic mouth-wash, a 1 per 
cent, solution of thymol in dilute glycerin 
may he employed, or, as a milder prepara- 
tion, the odicial liquor antisepticus, which 
contains, among other ingredients, minute 
amourit.s of thymol. Toothache may be 
relieved by clcau.sing cari<.>us cavities and 
inserting a hit t)f cotton dusted with thy- 
mol; to diss(.»lve the thymol and hasten 
its effect the mouth may he washed out 
w'ith lukew^arm water (Hartmann). In 
leucorrhea injections of 1:3(X)() to I:10(J0 
thymol solution have proven useful. 

Thymol irrigations in amebic colitis 
have been recommended by Musgrave. 

In eczema, psoriasis, pityriasis, and 
ringworm, thymol used locally has been 
found of value. Addition of a little al- 
cohol facilitates the preparation of a 
1 : 1(X)0 aqueous solution, which is usually 
sufhctently strong. A 2 per cent, ointment 
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of thymol has been nf service in acne aii«l 
alopecia circumscripta. 

Hoffmann (1912) found a 5 per cent 
solution of tliymoi in (>0 per cent, alcohol 
efficient as a skin «lisinfectant, and espe- 
cially advi.scs its use to disinfect the mu- 
cous membranes in operative work, not- 
ably ill gynecology. The application to a 
mucous membrane should never exceed 2 
minutes, and care must he taken j.o pre- 
vent contact of the solution wuih serous 
surfaces. In preoperalive skin disinfectitm 
the solution should he applied 1 hour and 
again 5 minutes before the operation 
(Kuhn). CJontact of the solution with the 
perineum or scrotum is t<i he avoided, 

A 50 per cent, alctiholic solution of 
thymol applied to the hands, neck, .and 
face is effective in keeping r)ff ino.squitoc.s. 

Oi7 oj thyme may he employed internally 
in bronchial affections and .as a carmina- 
tive in colic. Externally it is useful in 
pruritus, weeping forms of eczema (to 
lessen the discharge), and as a pleasant, 
fragrant antiseptic for the hath. S. 

THYMUS, LYMPHATICS, 
AND MEDIASTINUM, DIS- 
EASES OF FUNCTIONS OF THE 

THYMUS. — Many different functions 
have been attributed to this organ. An 
analytical study of all the work done in 
this connection, however, and personal in- 
vesligation.s have shown that each repre- 
sents a part of its actual role and that 
they may ail he grouped more or less 
w'ithin the scope of the functiun attrib- 
uted to them in the section on Thymus 
Okga NOTH ER A F‘V ( voluiiie 1 , I). 792) viz., 
that the thymus supplies, through the 
agency of il.s lymphocytes, an excess 
of phosphorus in organic combination 
(nucleins) wdiicli the body, particularly 
the osseims, nervous, and genital sy.s- 
terns, require* during its development and 
growth, i.r., during infancy, childhood, 
and adolescence, or later if need he. 
These nucleins play another important 
role in the body at large, that of taking 
part in the autoprotcctive functions of 
the body — in conjunction with other lym- 
phatic structures. 

FUNCTIONS OP THE LYMPHAT- 
ICS. — ^These vessels, as is well known, 
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occur in every tissue and organ of the 
body supplied with blood-vessels. Their 
currents flow in one direction only, from 
the periphery to the center, and discharge 
into the great veins near the heart the 
fluids which have been taken up in the 
solid tissues of the body. Besides absorb- 
ing from the blood the vital x>^bula for 
the tissue-cells and acting as drains for the 
waste products of cellular metabtiUsm and 
detritus of various kinds, these ves.sels 
functionate as absorbents from the cuta- 
neous surface, and are the principal car- 
riers of septic materials from the periphery 
to the central circulation. The .serous flow 
from wounds, which necessitates the em- 
ploj^nicnt of drainage, comes from severetl 
lymphatic vessels. The lymphatics are, 
therefore, involve<l in all wounds, and 
form a filter for lymph, hut also a protec- 
tive barrier by opposing, mainly by means 
of the white corpuscles elaborated by 
their glands or nodes, the multiplication 
of bacteria that may have penetrated the 
skin or mucosa, and to stay as long as 
possible their jirogress toward the blood- 
stream, They become the scat of a vio- 
lent local inflammatory process if need 
be, to protect the body at large. 

Besides these important functions of 
defen.se, the lymphatics and all normal 
lymphoid tissues supply (from my view- 
point). through their lymphocytes, nu- 
cleins required by all tissues, notably the 
bones and nerves, in which phosphorus in 
organic comhination is utilij^cd. They 
carry on functions of the thymu.s in this 
particular and without the aid the lat- 
ter organ after the involution of this or- 
gan at puberty or later. 

ANOMALIES OF THE THYMUS 
AND LYMPHATICS.— Absence of the 
thymus has been recorded. This anomaly 
is usually observed, however, in acephal- 
ous monsters. In the latter and also in 
anencephaly and hemicephaly the gland 
may be abnormally small. The lymphatic 
system shows so many anomalies that it is 
a question whether a distribution of its 
cbanneKs and glands that may be regarded 
as exactly typical exists. This applies 
cspecmlly to the smaller vessels which are 
here and there absent, to be replaced by a 
netw’ork of small channels. The more 
striking anomalies are those of the duct. 


it may be double; it may form a fork, the 
extra ann of whicli opens into the right 
subclavian vein, while the left as usual 
c)pcn.s into the subclavian of the corre- 
sponding side, or into the right subclavian 
vein, the right internal jugular, etc. Again, 
a large terminal plexus may send channels 
to the nearest vcnou.s channel. The im- 
portance of those anomalies lies in the 
fact that a wound, say of the right side of 
the neck, may involve, a large lymphatic 
channel where, under normal circuin- 
.‘itanccs, such should not be the ca.se. This 
teaches that in surgical work we cannot 
ilepend upon the classic distribution of 
the lymphatic vessels and nodes. 

DISEASES OF THE THYMUS. 

Although considerable literature on dis- 
eases of the tbymu> is available, it may be 
said that apart from status thyniolym- 
jdiaticus, treated below, very little is 
known concerning them. It may, how- 
ever, l)econu; involved in general infectious 
tuberculosis, for instance. So rarely doe*^ 
this disease occur primarily in the thy- 
mus, that Kolleston could liml hut one 
case on record. Syphilis with the thymus 
as primary scat is also rarely witnessed. 
In both these morbid processes, the thy- 
inu.s may become the seat lesions in com 
nifm with other organs. T’riniary tumors 
of the thymus are seldom met with, hut 
this is compensated for i?v the variety of 
growths which may extend to it. These 
include various forms of sarcoma, espe- 
cially* those ijeculiar t<* the lymph-nodes 
at large, and lymphadcnoma, carcinoma, 
cysts, and teratoma. 

Inflammation and abscess are not in- 
frequently met in the course of certain 
infections, particularly pericarditis, pleu- 
ritis-, pyemia, and Ludwig’s angina. Irre- 
.spective of a true inflammatory process, 
are focal hemorrhages which may occur 
in the cour.se of typhoid fever, diphtheria, 
and the exanthemata. These are impor- 
tant in the. sense that they may become 
starting points for fibrous areas which 
impair the functions of the organ suffi- 
ciently in some ca.ies to inhibit the 
physical and mental development of the 
child and to so reduce the nutrition of the 
osseous sy.stem as favor the development 
of rhachitis and other osseous disorders. 
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ENLARGEMENT OF THE THY- 
MUS AND LYMPHATICS. 

This condition is luit uncomnnjii, 
particularly in children. It is usually 
termed status lymphaticus, but as 
shown in the present article practic- 
ally all the symptoms are due to the 
thymic cnlarg-cment in adults, as well 
as in children. 1'he term status thy- 
micolymphaticus is, therefore, to be 
preferred, and will be used in the 
j)resent t«> cover both supposedly 
different disorders. 

STATUS THYMICOLYMPHATI- 
CUS. 

SYMPTOMS. — The salient symp- 
tom of thymic eiilari^einetu is diffi- 
ciill res])iralion, ])oth diirinif inspira- 
tioTi and expiration, 1)Ut particularly 
marked duriiii,^ the hn’iner. 'fhe in- 
tensity i)f the symptom varies, and. 
allIi(Hiy:h they may merj^e into each 
other, three phases have been rccoi^- 
ni/ed: thymic stridor, thymic asthma, 
and thymic death, each of wliich may 
occur independently of tlie others. 

Thymic Stridor. — 'Eh is form, which 
is often conj4^enilal, may ]>cc<-»mc 
manifest s«H>n after birth, durinj^ cry- 
ing' or screaming, and is aggravated 
when the infant throws its head 
backward in doing so. It tends to 
suggest the presence of a foreign 
body, and may give rise to a percej)- 
tible wlieeze, which may develop into 
a suction sound, until it suggests, 
with the accompanying symptoms, 
including retraction of the supraster- 
nal notches, an attack of croup — for 
winch it w'as often taken formerly. 
Karely, however, the diffieulty is 
most marked during expiration, and 
then the latter tends to he vibratory 
or saccadic in character. The stridor 
is aggravated by the recumbent posi- 


tion and .somewhat counteracted by 
lying (jn the side or sitting up and 
leaning forward. The stridor may 
virtually* cease after the crying or 
Coughing paroxysm is over, or it may 
persist in the form of an inspiratory 
wheeze, which appears greater at 
limes soon after nursing or feeding. 
It may be stationary or progressive 
until a condition appre^aching astlima 
is initiated. An acute infection, espe- 
cially diphtheria, pertussis, and bron- 
chopneumonia, is often the starting 
point of th}'mic stridor. 

Thymic Asthma. — 'Phis condition, 
al.so known as Kopp’s asthma, may 
occur as a progressive aggravaticni of 
the former, and may end in death. 
Sometimes, liowevcr, it cunics on 
without antecedent synij)toms, and 
resembles closely violent attacks of 
asthma, with inspiratory stridor, at- 
tended with cyanosis pallor, inspira- 
tory laryngeal stenosis, sometimes 
acci>mpanied by si)asni the glottis, 
retraction of the siij>rasternal space, 
and of the scrobiculus and thorax. 
The child tlirt)\vs its liead backward 
and show's all the signs of impending 
sufftu'ation, with dilated pupils, w'cak 
and rapid pulse, etc. In s<»me cases 
there is also marked dysphagia. Such 
an attack may pass off completely, 
or considerable stridor may persist, 
even though respiration a])pear nor- 
mal. Again, repeated attacks may 
occur in rapid succession, becoming 
gradually in-ore intense until death 
supervenes. Temporary, or c^’e^ per- 
manent, recovery may occur, but, un- 
fortunately, such cases arc rare. 

Thymic Death. — Under this head 
are included cases in which death oc- 
curs suddenly without ])revious his- 
tory of thymic asthma, the thymus 
being found sufficiently enlarged 
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post mortem to compress the trachea^ 
the recurrent laryngeal, the vagus, 
the great vessels of the upper thorax 
and lower cervical region, and the 
right auricle. Thymic death occurs 
not only in children, but also in 
adults, especially in the latter during 
coitus, dancing, swimming, etc., and 
at all ages during or after intense 
emotional excitement, anger, fright, 
anesthesia,* slight operations, the ex- 
traction of teeth, etc. In most in- 
stances of thymic death, however, the 
victim is a child found dead in bed — 
doubtless as a result of asphyxia, due 
to tracheal stenosis, lar)mgeal spasm, 
or cardiac paraly.sis — with an en- 
larged thymus, found at autopsy, as 
sole evidence. Such cases may be the 
source of unwarranted accusations of 
criminal .suffocation, and an autopsy 
should always be performed if po.s- 
siblc, 

[The mechanical factor cannot be de- 
nied in the presence of the cousiderahle 
evidence accumulated in recent years. 
Thus, the asphyxia of thymic asthma was 
completely relieved by Chevalier Jackson 
when he exposed the gland and- lifted it 
away from the trachea. Various sur- 
geons have also noted that compression 
and kinking of the trachea could be pro- 
duced by the thymus, immediate relief 
following restoration of its normal shape. 
In a case of Clessin’s a pin could be in- 
troduced with difficulty through a tracheal 
constriction caused by thymic pressure. 
Considerable additional evidence to this 
effect is available. S.] 

An important feature of the disease 
in point, in view of its fatality in a 
large projxirlion of cases, is the 
recognition of subjects who are liable 
to it. While some show no symptom 
capable of affording a suspicion of 
such a proclivity, the majority do. 
These have been grouped under the 
general term of status lymphaticus: 


status thymicolymphaticus. White 
the former indicates that the lym- 
phatic glands may be enlarged with- 
out there being enlargement of the 
thymus, it is likewise true that 
thymic enlargement may be present 
irrespective of any involvement of 
the lymphatics. We have, therefore, 
two groups of symptoms to iden- 
lify 

Thymic Symptoms. — An enlarged 
thymus may usually be discerned by 
determining the area of dullness gen- 
tle percussion affords. 

As shown in the annexed plate this 
area may cither bo an irregular triangle 
or heart-shaped, with its base covering 
the sternoclavicular articulation and its 
apex somewhere about the third rib over 
the base of the heart. The boundaries of 
the area of dullness extend l»eyoTul the 
sternal lines f*n earli sitle, but practically 
always more to the left, where the tliill- 
ness is usually m<»st marked than to the 
right. If in this location the dullness ex- 
tends K’ hich or more beyond the sternal 
line, enlargement of the organ is prob- 
able; if, besides this, the dullness can be 
traced across the sternum, and also ob- 
tained to the right of this bone, the pres- 
ence of a greatly enlarged gland is prob- 
able. Bulging of the upper part of the 
sternum and enlarged veins over the 
chest »(scc colored plate) arc sometimes 
witnessed. Laryngoscopy and tracheoscopy, 
by enabling an expert to locate ibc site of 
pressure, are very helpful. 

The X-rays, skiagraphy, are useful to 
establish the diagnosis beyond a dr>ul>t. 
A distinct shadow (following out the line 
of dullness, as a rule) on the left of the 
sternum, sometimes as far down as the 
ensiform cartilage and over the pericar- 
dium, is obtained in positive cases. 

Auscultation is sometimes of use 
to detect pressure on the trachea, the 
edge of the intratracheal projection 
giving rise to a friction sound when 
impinged upon by the circulating air 
during both inspiration and expira- 
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tion. A distinct wheeze may some- 
times be detected. Sometimes this 
ground is reduced in intensity by caus- 
ing the patient to lean forward dur- 
ing auscultation. 

As regards general symptoms 
traceable to the thymus, their char- 
acter depends upon the pathological 
condition present. In some there is 
hyperplasia of the organ. 

fAs I have urfjerl elsewhere, a normal 
gland tnay great ly enlarge after copious 
feeding. Such a gland, when its invotu- 
ti(»n has been delayed, nr, when it is the 
scat of hyperplasia, may. after such a meal, 
hccoinc a source of danger if from any 
cause, coitus, violent exertion, dancing, 
etc., the resulting rise of blood-pres- 
sure furtlier increases the size of the or- 
gan. S.| 

Tn certain subjects, the enlarged 
ihynius is no longer compo.sed of it.s 
normal elements, but has degener- 
ated into a mass of adipose tissue — 
virtually a foreign body. Such a 
gland, ill infancy, childhood, and even 
adfdescencc, often is inadeciuate func- 
tionally, and gives rise to symptoms 
of thymic insufficiency. 

These in their mild degrees are: I. 
Deficient development of the osseous sys- 
tem, had teeth, etc., sufficient in some in- 
staiicc.s to suggest the pre.sence t>f a mild 
form of rhachitis, due to a deficient a.s- 
similation of calcium, a function with 
which the thymic miclrins arc closely 
connected. 2. Mental indolence and even 
backwardness, due t*» the same deficiency 
of nucleins, w'hich during development 
are supplied in excess to the nervous .sys- 
tem including, of course, the cerehr.'il 
cells. .L A low relative lymphocyte 
count, owing to the inadequate formation 
of thymocytes — the thymic lymphocyte.s. 

Closely allied with the functions of 
the thymus are those of the thyroid 
apparatus. If, as is the case in .some 
patients, there is insufficiency of the 
former, more or less insufficiency of 


the thyroid may also prevail. Hence, 
the fact that in some cases of status 
thymicolymphaticus various symp- 
toms of hypothyroidism, sometimes 
with goiter, appear. There is adip<v 
sis, or. rather, thickening of the skin 
with edema, suggesting the larval 
type of myxedema; even the brain 
has been found edematous post mar- 
tem in some cases. The complexion 
is pale and pasty, and the patient 
appears anemic. 

Eczema is frequently observed and 
other eruptions fxrcasionally. An- 
other frequent accompaniment of 
persistent thymus is infantile devel- 
opment of the genitalia and deficient 
hair growth. This, likewise, is ob- 
served in status thymolynipbaticus. 

Lymphatic S5rmptoms. — The super- 
ficial lymph-gland.s, notably those of 
the neck and axilla, are more or less 
enlarged. In some cases but two or 
three lymph-nodes may be hyper- 
plasic ; in others, as shown post mor- 
tem^ practically all are involved, the 
bronchial, intestinal, mesenteric, and 
retroperitoneal in particular. 

[From my viewpoint the hyperplasia of 
the lymph-gland.s indicate.s a cornpen.sa- 
tivc hyperactivity to supply the organi.sm 
at large the lymphocytes and nucleins 
which the hypoactive or functionless thy- 
mus fails to furnish in adequate quantity, 
and sirnultaneoiisb'^ to break down as 
much as possible wdialever bacterial or 
chemical poisons may be present. W'^heii 
their protective role becomes inadequate 
we may have the so-called attacks of 
“lymphotoxemia,” which sometimes occur 
perii>dically, as do epileptic convul- 
sions. S.] 

The tonsils and lingnal tonsil are 
usually enlarged, ami the postnasal 
space is the seat of adenoids. Tlie 
spleen i.s sufficiently increased in size 
in some cases to become palpable. 
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and show, under percussion, a con- 
siderably increased outline. 

On the whole, when the thymus and 
thyroid arc excluded from the pathology 
of status thyniolymphaticiis, and the 
symptoms of secondary or concomitant 
deficient activity of other ductless glands 
arc taken into account, there is little 
left, in so far as the lymphatic glands are 
concerned, beyond their compensative en- 
largement and any consequence this may 
entail. 

A child or adolescent showing any 
of the above morbid phenomena and 
who is subject to attacks of dyspnea 
on exertion or (»f laryngismus stridu- 
lus is in danger <»f thymic dysj)nea, 
which may unexpectedly assume pro- 
portions leading to fatal asphyxia. 

PATHOGENESI S. - 1'hat pres- 
sure by the thymus causes the 
stridor, and even fatal asphyxia, is 
held by most authorities. Con- 
versely, Paltauf, Friedlel)Cii and their 
scli(.H)l have attributed all the morbid 
phenomena to a toxemia, many clin- 
icians and investigators, including 
Hart, Raehford. and IMndc, having 
identified the pathogenic poison as an 
accumulation toxic wastes due, in 
turn, to excessive secretory activity 
of the gland. It is to the actirui of 
these p(3ison(>us wastes that they at- 
tribute the swelling of the lymphatic 
nodes and tissues. Klose and Vogt, 
on the other hand, attril)ine the mor- 
bid plieiionieiia, even thymic death, 
to an acid intoxication. 'I'he enlarge- 
ment of the lymphatic glands, which 
occurs as a complication (»f various 
diseases, is but a coiintcrj^arl of the 
foregoing, the only difference being 
that a toxin of exogenous ijathogenic 
t»rg-anisms fills the nMe ()f toxic. 

.All these views, apparently so contra- 
dictory, arc harmonized hy my own inter- 
pretation of this morbid process. Briefly, 


this in as follows in the majority of 
ca.ses: The presence of an overactive thy- 
mus, whether enlarged or not, in a child, 
or of persistent thymus after puberty 
when its active participation in the de- 
velopment of the body should virtually 
have ceased, means a corresponding pro- 
duction of thytnic lymphocytes and nu- 
cleins over and above tbe needs of the 
body. Metabolism being unduly acti- 
vated, toxic wastes accumulate in the 
Mood which provoke the toxic symptom'^ 
t»bserved in status tliyinicolymphaliciis. 
These toxic symplmns may also l)e 
brought (ui hy the toxins of certain 
diseases. 

The excessive production of nucleins 
increases C(»rrespondingly the functional 
activity of all tissues, inclnditig the thy- 
r(»id and adrenals. The exceNS of adren.il 
secretion [>rofluced gives rise to the con- 
tracted heart, aorta, and peripheral arteries 
noted in all cases by Barrel and the dila- 
tation of the su])erficial The over- 

production of the thyroid secretion is so 
marked, owing to the hyperplasia wit- 
ne.sscd — sufficient in some cases to give 
rise *to goiter and exophthalmos— that 
some clinicians have emphasized the re- 
semblance of the syndrome in some 
cases to that of Graves’s disease. 

Conversely, where, as is occasionally 
observed, the glandular hyperplasia has 
been followed by degenerative changes, 
atrophy. fibn>>is, etc., wc may encouiUer 
symptoms of l.irval myxedema and even 
Addis(.)n’s disease. A thymus wdiicli 
though enlarged may have underg<mc adi 
pose transf(.rmati{‘n m.'iy also aw'aken 
symptoms of status thymicolymphaticus, 
including I hose due to thyrriid and ad- 
renal deficiency. 

TREATMENT. — Tn view of tlic 
foregoing data the treatment should 
he governed hy the nature, of the 
pathogenic process. The one elfect- 
ive agent is X-rays, hut if its use 
coincides with an enlarged Ihymu 
rendered deficient through focal de- 
generative changes, with secondary 
cretinism, myxedema or Addison’s 
disease, it will do more harm than 
good. 



THYMUS, LYMPHATICS, AND MEDIASTINUM (SAJOUSL 


539 


The untoward effects attributed to this 
method of treatment appear in some 
causes at least to have been due to lack t)t 
discrimination on this score. Such cases 
are apt to show a general leucopenia, 
more or less marked rhachitic or cretinic 
symptoms. Where, on the other hand, 
such symptoms are absent and there is a 
relative lymphocytosis or even leucocy- 
tosis, the X-rays may pr<»ve effective and 
even curative, as shown by numerous 
recorded reports. 

Complete thymectomy is inadvis- 
able ill vounj;* children, owinj^ to 
the danger of interfering* with their 
^levelnpnient, — skeletal, mental, and 
sexual. After puberty, especially in 
adults, the (ngait is \'irtually a mass 
nf adijjose tissue acting as foreign 
IhkIv : tile npcTatinn does not offer 
the same danger.s. Partial subcap- 
sular thymectomy, ligation of some 
uf tlu* thymic arteries, exothymo- 
pexy, i,r., raising the organ and 
si itching it to the sternuin, which 
may readily be combined with ])artial 
1 hyinect( )my , are a\ailable for chil- 
dren, and are nsnally very effective, 
d'he organ Indng located immediately 
below the upper etlge of the sternum, 
bulging out even during dyspneic 
paroxysms, it may easily be reached 
for stitching. In some eases, how- 
ever, resection of the manubrium 
sterni is necessary Jur partial thy- 
mectomy. 

Thymectomy Technique. — As performed 
by C. n. Mayo this procedure is as fol- 
lows: A curved transverse incision, which 
includes skin and platysina, is made low in 
the neck. The inner borders of the at- 
tachments of the stcrn<unast<»id muscles 
are incised; the sternohyoids are cut 
across. If the thymus be enlarged, it is 
seen as a pinkish gland projecting int<» the 
neck from behind the .sternum, at least 
during respiration. The gland may now 
be caught gently with clamps and drawn 
upon until the fingers can he used for 
direct traction. The vessels are not large, 


the fascia which incloses the gland is 
loose, and there is but little difficulty in 
clamping ainl ligating as one lobe is re- 
moved. If it be decnied necessary, the 
second lobe can be elevated and a portion 
of it removed. In a ease operated on in 
the Mayo cliinc n«/y one lobe zvOs^i re- 
moved. The relief was immediate and yet 
there were occasional symptoms of pres- 
sure for a number of days. The cure was 
c( nipletc. drain .should not be used 
unless indications for drainage are urgent. 
Ill case it be advisable, a folded strip of 
ruf)ber tissue slnuild .suffice for the few 
hours during wdiich the procedure may be 
necessary. 

Deep intubation i.s very effective 
for the alleviation of asphy xic phe- 
nomena if the end of the tube reach 
below the .seal of obstruction; short 
tubes are obviously useless. Tra- 
cheotomy is effectual under similar 
conditions, particularly if asjdiyxia is 
impending, when oxygen inhalations 
arc also employed. Cold compresses 
over the thymus and the upright 
position lend to decongest the thy- 
mus, and to relieve the dyspnea. 

The general measui'es are ineff*ect- 
iial unless a clear indication for them 
prevails. 1'hus, in the presence of 
myxedematous symptoms, thyroid 
gland is helpful. In others the 
iodides will pn.)ve beneficial if a his- 
tory of syphilis, inherited or acquired, 
be obtained, and where eczema oc- 
ctirs. In the presence of rhachitic 
symptoms, calcium lactate with thy- 
roid gland in small doses, often prove 
henelicial. It is in the.se cases also 
that thymus gland proves useful. 

Any abnormal condition found 
should l)C remedied, remeTnl)ering, 
however, that anesthesia and opera- 
tions readily induce death in such 
cases, and that deep, intubation or 
tracheotomy may become necessary 
at any moment. The parents should 
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also be. apprised of the dangers of 
operative procedures in such cases. 

Prevention of Paroxysms. — As 
stated elsewhere, copious feeding 
tends to cause enlargement of the 
thymus. 

In infantile marasmus, on the other 
hand, the thymus is the seat of so-called 
atrophy, but one which promptly disap- 
pears under appropriate and suflicicnt food. 
An enlarged thymus, moreover, may be 
ftjuiul completely collapsed post mortem. 
This indicates that the orjjan structur- 
ally resembles a sponge which readily en- 
larges under suitable conditions, which in 
the cases in point may menace the pa- 
tient’s life. 

Lender tliesc conditions, cases in 
which thymic stridor or asthma pre- 
vail should be kept under low diet, in 
so far as meats, eggs and other su!)- 
stances rich in nucleoj)roteins are 
concerned. Anything capable of rais- 
ing the bl(KKl-prcssure, such as vio- 
lent exercise, excitement, crying, 
screaming, etc., should be avoided. 
Cold or hot baths, sea-bathing, may 
also cause sudden thymic death. A 
suitable position, that in which the 
little patient breathes with the great- 
est freedom, whether this is sitting 
up, lying on the side — the favored 
jK)sitions — or on the l)ack, should be 
sought, and the patient encouraged to 
retain it, 'Hirowing of the head 
backward favors the production of 
attacks. Unusual care should be 
taken to assist children having an en- 
larged thymus, in the avoidance of 
acute infections, and ihereb}' hyper- 
emia of the gland. Another impor- 
tant feature is to avoid constipation 
by suitable measures, and, if possible, 
to insure for the patient an out-of- 
door life in a mild climate, where 
catarrhal disorders of the respiratory 
tract may be prevented. 


DISEASES OP THE LYMPHAT- 
ICS. 

The functions of the lymph-glands, to 
act as filters for the lymph and protect 
the blood against all harmful agents that 
may come from the cellular spaces or 
penetrate the lymphatic stream through 
the cutaneous covering, bring them into 
contact, as may he surmised, with a multi- 
tude of pathogenic factors. Under normal 
circumstances they protect the body with- 
out showing, through an increase in size, 
evidence of ovcractivity- When, however, 
an unusual reaction l>ec(>mes necessary, en- 
largement occurs and persists as long as 
needed to successfully oppose the patho- 
genic agent. Exaggeration of this activity 
is the underlying cause of most of these 
diseases. 

LYMPHADENITIS. 

This is an inflammation of the 
lymph-glands due to violent defen- 
sive activity provoked l)y an accumu- 
lation in them of pathogenic bacteria 
or poisonous substances. It may re- 
code when the invasion of these mor- 
bid agents ceases, or proceed to sup- 
puration with nccrc)sis of the lym- 
phoid elements, wlien its phagocytic 
cells are overc(mie l)y the pathogenic 
agent. 

Ljanphadenitis may be acute or 
chronic. It may occur as a result of 
virtually any disease due to bac- 
teria or parasites. Even vaccinia 
may awaken a severe reaction of 
the axillary glands, though suppura- 
tion here is due to infection of 
the vaccine lesion. Rubella is an- 
other mild disorder in wdiich lym- 
phadenitis may occur. Among the 
parasitic diseases in which lympha- 
denitis is witnessed are malaria and 
trypanosomiasis may be mentioned. 
Buboes, whether gonorrheal or chan- 
croidal, or as features of bubonic 
plague, probStbly represent the most 
aggravated forms of lymphadenitis. 
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The various forms of this disease, 
including acute and chronic uvm- 

PHADENITIS and TUBERCJULOUS LYMPIIA- 
DENTTis, have been reviewed in the 
article on Adenitis in the first vol- 
ume, page 374, to which the reader 
is referred. Tubercu!.os!S or the 
iiRONCHiAL GLANDS is Considered be- 
low with the diseases of the medias- 
tinum. 

LYMPHANGITIS. 

Lymphangitis, also termed angio- 
leucitis, is an infiammation of the 
lymphatic vessels due to infection by 
organism*^ and toxic materials of 
various kinds. It is usually divided 
into two forms, capillary or reticular 
lymphangitis, when the siij)erficial 
lymphatic capillaries are alone af- 
fected, as in erysipelas; and tubular 
lymphangitis when the larger ducts 
and trunks are invtdved in the mor- 
bid pr«K'css, as is tlie case after snake- 
bites, septic wounds, etc. 

SYMPTOMS.— What constitu- 
ticmal .symptoms appear are depend- 
ent upon the severity and extent of 
the infection. 1'he patient may be 
seized w’ith rig<»rs, followed by fever, 
attended, not infrequently, by vomit- 
ing and diarrhea. These symptoms 
may precede the local signs of the 
disease by 12 or 14 hours, but fre- 
quently accompany them. Examina- 
tion of the region, if superficial, will 
reveal a number of fine, red streaks, 
at first scattered, but gradually ap- 
j>roaching one another so as to form 
a distinct hand, about an inch in 
breadth, running from the aflFected 
part along the inside of the limb to 
the neighboring lymphatic glands, 
which have become enlarged and ten- 
der, The band itself feels somewhat 
doughy and thickened. More or less 


edema of the limb is present, owing 
to involvement of the deei)er layers 
of the vessels and their obstruction 
by the intlamniation. Erysipelatous 
patches not infrecjuently appear along 
the course of the inflamed absorbents, 
and coalesce utitll they are of consid- 
erable size. If the deeper-sealed 
lymj)halics are first implicated, the 
glandular signs are first observed ; if 
the inflammation continues to be con- 
fined principally to the deep vessels, 
it gives rise to a gre.il and braw^ny 
swelling of the limb, with much, if 
any, superficial redness. The ctmsti- 
tutifmal symptoms, at first of an ac- 
tive form, may gradually subside into 
the asthenic type. 

The disease usually terminates in 
resolution at the end of a w^eck or ten 
da 3 's; exceptionally it may terminate 
in erysipelas. In some cases limited 
suppuration may take j)lace cn* a 
chain of abscesses form along the 
course of the lymphatic vessels and 
glands. In other cases, after the dis- 
appearance of the inflammatory 
symptoms, a state of chronic and 
rather solid edema (lymphedema) is 
left, giving rise to a species of false 
hypertrophy resembling elephantiasis 
in some cases. Lymphadenitis may 
occur as a complication, owning to de- 
])ositi(m in the glands of septic or in- 
fective materials, and give rise to pain 
and sw^elling, sometimes suppurative, 
accompanied in some cases by chills 
and even septic fever. More rarely 
death results from erysipela.s, py- 
emia, or from secondai*}' abscesses, 
especially in patients with impaired 
constitution, in whom the disease has 
been extensive and has become asso- 
ciated with low cellulitis. 

DIAGNOSIS. — The diagnosis of 
superficial lymphangitis is usually 
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easy. I'he tender red streaks indi- 
cate the tubular variety. The ditfiise 
redness of the reticular form, with its 
superficial edema, tenderness, and 
constitutional symptoms, differentiate 
it from erythema or dermatitis, h'roni 
phlebitis it is distinguished by its 
superficial redness, the inllammation 
of coiitigin.ms glands, and tlie absence 
of the knotted corded state which be- 
longs to an inflamed vein; the jiain 
and fever are usually less in phlebitis. 
Inflammation of the deep lymphatics 
is not easily differentiated from cel- 
lulitis; if glands are early involved, 
if lymphatic edema is present, if 
])atchcs of reticular lymiiliangitis ap- 
pear at jioints of anastomosis with 
deeper trunks, inflammatiem of the 
'deep lymphatics may be assumed. 

ETIOLOGY. — The etiology of the 
reticular variety has already been re- 
ferred to. Tubular lymphangitis is 
always caused by the entrance into 
the affected duct of bacteria and bac- 
terial products of more, than usual 
virulence. The absorption of septic 
matter from infected wounds always 
follows, but does not generally cause 
an extensive inflammation of the 
lym))h-channels : a lowered vitality, 
asthenia, etc., which entail defective 
defensive activity, predispose to it. 
Frequent irritation of the infected 
wound and retention of septic secre- 
tions in it are fre(jnontly exciting 
causes. Trivial wounds may be in- 
fected with virulent septic material 
(snake-bites, dissection w(ninds). 
l>athing the hands in putrid fluid for 
some time, without any discernible 
breach of surface, ha.s been followed 
by lymphangitis. 

TREATMENT. -T- Lymphangitis 
being a septic disease, the treatment 
should be conducted on antiseptic 


lines. 'Die original wound, through 
which the septic virus has gained en- 
trance into the lymphatic circulation, 
.should be thoroughly cleansed and 
disinfected with iodine, ichthyol or 
blue ointment. The affected limb 
should ))e elevated and kept quiet 
and warm. Free incision will relieve 
any tension, and is advised even be- 
fore the a[>pearance of suj)piiralic)n. 
All foci of suppuration should be 
evacuated by incision, disinfected, 
and drained. Extirpation of the 
gland is sometimes necessary. Com- 
presses wet with an aqueous solution 
of bichloride of mercury ( I : 2fXX) ) 
should be laid upon the affected 
parts, the compresses being remoist- 
ened as they begin to dry, and reap- 
plied until the inflammation has en- 
tirely disa|)j)earcd. 

The constitutional sympt(.»Tns 
ally demand more or less attention, 
especially in the direction oi support. 
Quinine and nux vomica are lu‘lj)ful 
in this connection. Free elimination 
.‘^hould be insured by means of 
a])erients. Opiates may be needed to 
relieve pain, but their use should be 
avoided if possible, as they diminish 
the secretions. Tlic mineral acids 
and bitters are useful, as digestion is 
usually impaired. Nourishing food 
should be freely administered, and 
stimulants, such as milk-punch, given 
in the more severe cases. Bandaging 
and massage will best overcome any 
edema which may be left after the 
acute symptoms have subsided. 

LYMPHANGIECTASIA ; L Y M - 

PHANGIOMA. 

While lymphangiectasia means dila- 
tation of the lymphatic vessels due tf) 
obstruction, lymphangioma means an 
advanced stage of lymphangiectasia 
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ill which the dilatations are large and 
tend to form a tumor. 

SYMPTOMS. — Lymphangiectasia 

may occur in the superficial and deep 
lymjihatic networks and in the lym- 
I)hatic trunks. 'Fhe inner side of the 
thigh is the favorite location for this 
disorder, but it has also been seen in 
the anterior abdominal walls, about 
the ankle- and elbow- joints, and on 
the prepuce. In the sui)erlicial lym- 
plialics this condition appears first as 
small elevati(.»ns, giving the skin an 

aj) i>earance like the rind of an orange; 
subsequently it a])pcars as small vesi- 
cles covered with a thin layer of epi- 
dermis. 'The larger lymphatic trunks 
are, at the same time, fre(juently af- 
fected .siniilarl\. 'I'hc vessel may 
eillier be dilated cvlindrically into 
round, beaded enlargements, often 
semit rans])arenl, and but slightly 
compressible, or ampulla* may be 
formed ou them, giving rise to nn.»re 
or less s(*fl swellings, llticttialing uti- 
der the ling<‘r. 'Tliere is usually 
smne edema either from obstruction 
of the lympliatics or from the im- 
peded flow of the lymph; the affected 
parts may become swollen by a bard, 
conit)act. brawny edema which is not 
rcduci))lc by position or pressure, 
lymphedema. 1'liis condition may lead 

u] ) to elephantiasis (7. Areas of 

lymphangiectasis arc lia])Ic to attacks 
of erysipelas, doubtless owing to the 
diminished resistance they offer to 
pal hogenic organ i sm s. 

In a majority of recorded cases a 
discharge of lymph, lymphorrhagia, 
has been observed, caused by a rup- 
ture of the vesicles. Tt varies in 
amount and duration, and is apt to 
be intermittent in character. An- 
other form of lymph-discharge which 
occurs normally from all wounds as 


a result of rujffure or incision of tlie 
lymph-radicles or smaller trunks is 
known as lymphorrhea. An excessive 
xlischarge of lymph, in either manner, 
I>rovokes symptoms of general debil- 
ity like those induced by hemorrhage. 
Rupture of a dilated lymphatic along 
the urinary tract and the consequent 
lymphorrhagia jjrodiice chyliiria. If 
the tunica vaginalis te.stis be the scat 
of a lyrnpliorrhagia, chyloccle results. 

L3rmphangiomata, varicose lymph- 
vessels, may form lymphatic nevi, 
which are sliglilly raised from the 
.‘^kin, and are either cnlorlcss or pink- 
ish. giving off lymph when punc- 
tured. These are due to blocking of 
Ihe lymph-chamiels of the affected 
area. \'aritx>se swelling of the lyrn- 
j)hatics in the inguinal regions may 
simulate hernia, hi any regi<.)n, how- 
ever, it may form a tumor, cavernous 
lymphangioma, the spaces of which 
are filled with lymph. I )ilatati«>ns of 
llie I dood- vessels may coexist with 
those of the Ivmphatics, jiroduciiig a 
mixed tumor. Wlien such mixed 
growths occur in the tongue they 
produce an enlargement of the organ 
known as macroglossia ; when occur- 
ring in llic lips, tins enlargement is 
know'ri as macrocheUia. 

ETIOLOGY. — f'oih lymphangiec- 
tasia and lymjihedema are (fften 
congenital owing to defective devel- 
opment or to obstructions to the 
lympli-stream, of a mechanical or in- 
flammatory' nature, during intra-uter- 
ine life. Intlammation and throm- 
bosis arc the usual causes of the 
acquired variety, resulting in a dila- 
tation of the radicle and primary 
channels, wdth Ivmph-sta.sis and ede- 
ma of all the tissues supplying the 
narrowed or occluded vessels. Cica- 
tricial contraction, pressure by tumors. 
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or occlusion of the lyniph-cliannels 
l)y tuberculous or cancerous material 
may also be etioloj^ical factors in this 
condition. In a larj'c class of cases 
occurrinj^ in tropical regions, the 
presence of the h'ilaria sanguinis 
hominis in certain lymphatic vessels 
has been shown to be the cause of 
lymph-thrombosis and inflammation. 

TREATMEN T . — Circumscribed 
dilatations and is(4atcd cystic en- 
largements may be removed by ex- 
cision. Massage, the elastic bandage, 
and suppcnt in an elevated position 
will give relief in the diffused dilata- 
tions and edema due to persistent ob- 
structive causes, in cases in which 
collateral lym]ihatic circulation may 
become sufficiently developed to re- 
lieve the stasis ; when such collateral 
circulation is not developed and sta- 
sis is not relieved, these means will 
not suffice. If all other means fail, 
ligation of the main artery of supply 
to the limb w'ould be justifiable. In a 
few reccu'ded cases rapid improve- 
ment has followed; in others none. 
Amputation may be done, if the con- 
dition is confined to an extremity and 
cau.ses serious annoyance. Similar 
tumors involving the genitals should 
he excised, care being taken to pre- 
serve the penis and testes bv dissect- 
ing them out of the diseased mass. 
The use of the elastic bandage about 
the base of the grow'tli wo'll prevent 
hemorrhage during the operation and 
facilitate the dissection. 

TUMORS OF THE LYMPHATIC 
SYSTEM. 

Tumors of the lymphatic system 
include both benign and malignant 
growths. Among the former may be 
mentioned the lymphadenoma, which 
is limited to the gland itself, and is 


due to simple hyperplasia of the 
glandular elements. The more com- 
mon form, however, is the lymphan- 
gioma, w'hich comi>rises various nevi, 
moles, etc., of the skin and tongue. 
The cystic tumor occasionally ob- 
served on the neck, hygroma, cys- 
ticum. colli, and the lymphangioma- 
tous cysts, w'hich occur on the arms, 
trunk, niesenteiT and thighs, are con- 
genital, as a rule, and occasionally in- 
terfere wdth delivery owing to tlie 
large size. 

n'he malignant growths include 
Hodgkin’s disease, or pseudoleukemia 
(treated in full, page 346, in the sixth 
volumeT Another gnm'th of Ibis 
class not infrequently met with is the 
lymphangioma hypertrophicum, or 
fleshy wart, which may arise frt)m 
the lymph-space of practically any 
tissue. These growths may. and usu- 
ally do, run a benign course ; but 
they occasionally underg-o malignant 
change, particularly in serous mem- 
branes. L 3 miphosarcoma or sarcoma 
of the lymphatic glands is occasion- 
ally observed. Tn its early stages it 
differs little fnmi other glandular hy- 
f)crtrophics, but later it manifests its 
maligniant character by involving ad- 
jacent tissues and by the appearance 
of secondary deposits in the various 
internal organs. 

As is w'ell known, the lymphatic 
vessels spread carcinomatous and 
other cells, thus causing secondary 
growths of the lymphatic glands. 
These, however, are review^ed under 
the headings of the causative dis- 
eases. 

TREATMENT.— In all these dis- 
eases excision should be resorted to 
where possible, especially where the 
possibility of malignancy present or 
remote exists. Electrolyeis and X-rays 
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have proven to be the most active 
measures for the removal of benign 
growths when surgical intervention is 
refused or is impracticable. Various 
measures employed in the treatment 
of angiomata {q, 7\) may also prove 
efficient. In lymphosarcoma, Coley’s 
fluid, Vi minim (0.03 c.c.), gradually 
increased until 10 minims (0.6 c.c.) 
are injected into the growth, have 
given g(XKi results (.Spencer). Ra- 
dium is recommended by Kelly and 
lUirnam, 7' tinier, AIiIk*, and others, 
ill this disea.se. Benzol was found ef- 
fective by Moorhead, 1 dram (4 c.c.), 
rapidly increased to 5 drams (20 c.c.) 
being given, with X-ray exposures 
twice weekly. 

GLANDULAR FEVER. 

7'his is a c(»ntagious and sometimes 
epidemic disease of children and de- 
bilitated adults, characterized by a 
marked febrile movement, and en- 
largement and tenderness of the 
cervical Imphatic glands, and some- 
times of the axillary, inguinal, me- 
diastinal and mesenteric glands. 

Tn an epidemic of >^landu1ar fever that 
occurred among the inmates an<l employes 
of the Northern Indiana Hospital for the 
Insane, in the winter of 1904-5, the notable 
features were, according to F. W. Ter- 
flinger, Logansport, Ind. (Jour. A. M. A., 
March 7, lOfW), the number of persons at- 
tacked (150) and their ages, ranging from 
18 to 80. This disease has been con.sidered 
a disorder of childh(»od. Sex, age. and 
occupation had no influence, but in adults 
complications and sequehc were rare. 

SYMPTOMS.—The onset is sud- 
den, pain on moving the head and 
neck and sometimes chills being, as 
a rule, the first noticeable symptoms. 
There may be some abdominal pain, 
accompanied by nausea and vomit- 
ing. The temperature ranges from 
101® to 104*^ F, (38.2** to 40® C), The 


tonsils and the pharynx may be con- 
gested and the lymphatic tissues 
swollen, but the throat symptoms are 
u.sually of short duration. I'he gland- 
ular enlargement appears on the sec- 
ond or third day, and while it lasts 
the glands, especially those along the 
border of the sternocleidomastoid 
muscle, may vary in size from a pea 
to a goose-egg. 7'hc glands are pain- 
ful to the touch or pressure, but there 
is rarely any redness or swelling of 
the skin covering them, though there 
may be, occasionally, some f)iiffiness 
of the subcutaneous tissues of the 
neck and a slight difficulty in swal- 
lowing. The submaxillary, axillary, 
inguinal, mesentery glands, the liver 
and spleen may also be enlarged and 
tender. 

The muscles of the neck may 
be painful and stiff. When the tra- 
cheal and bronchial glands are in- 
volved there may be a feeling of dis- 
comfort in the chest, with a spas- 
modic cough. ^'hcre is usually 
marked pallor, though the blood- 
count may show no abnormality. 
77ie glandular swelling usually con- 
tinues two or three weeks. The com- 
plications reported in this disea.se are 
suppuration of the swollen glands, 
hemorrhagic nephritis, acute otitis 
media, and retropharyngeal abscess. 
The convalescence, as a rule, is quite 
slow, but on the whole the prognosis 
is favorable. 

ETIOLOGY. — Although doubtless 
due to some palhogcuic organism, it 
is doubtful whether any specific germ 
can be incriminated. The prevailing 
view is that pyemic infection with 
the streptococcus as main agent un- 
derlies the disease, and that the main 
^source of infection is the upper 
respiratory tract. 
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TREATMENT. — The treatment is 
on the whole .symptomatic, but from 
my viewpoint small doses of calomel 
at the onset tend to shorten the dura- 
tion of the disease by enhancing the 
bactericidal and antitoxic power of 
the bIo<id and its phagocytic cells. 
Locally, belladonna ointment, or guai- 
acol, painted over the swollen glands 
seem to give the best results. While 
the bowels should be kept free, mild 
aperients are alone necessary, as act- 
ive catharsis tends to debilitate. Sa- 
line solution enemas are alone neces- 
sary in mi»st instances. 'The strontium 
salicylate has been recommended tc» 
ct)mbat directly the patliogenic agent 
or agents. 

MEDIASTINUM, DISEASES OF 
THE. 

The (liserises of the tiKMliastinuiii, the 
space f<»rni<*<l I»y the .storinnii in front, the 
vertebral column, freun the fourth dorsal 
down hehind, the diaphrajjtn below, an<l 
the pleura on each .'^ide are con.'^idered in 
the present connection because most of 
the tumors which prow therein start from 
remnants of the thymus, while its lym- 
phatic plands are, of all its structures, 
those m(»st frequently diseased. These are 
with relative frequency the seat of tuber- 
culosis, of abscesses which may compro- 
mi.se life. 

ACUTE AND CHRONIC ME- 

DIASTINITIS. 

Inflarnmaticm of the connective, 
adipose and glandular tissues which 
surround the mediastinal organs may 
be acute or chronic. 

Acute mediastinitis may occur as a 
result (1) of traumatisms, blows upon 
or crushing of the chest or back, 
penetrating wounds, etc. (see CnE.sT, 
Injuries of), which often lead to the 
format i(m of abscesses that are dan- 
gerous to life, becau.se the mediasti-., 
num is a closed space surrounded by 


vital organs, and difficult of drainage ; 
(2) of extension of neighboring in- 
flammatory processes of the lungs 
and pericardium, especially in acute 
pericarditis (see Mediastinopericar- 
ditis in the article on He.akt a.\d 
Pericardium, I)j.ska.se.s of), lobar 
pneumonia, acute pleurisy and i^eri- 
tonitis — the diaphragm in the latter 
•disease being the pathogenic inter- 
mediary — acute cisteomyelitis of tlie 
chcst-walls; tracheal, esoi>liageal and 
bronchial abscesses, iilceratituis, etc., 
which oj)en into either mediastinal 
si)ace,* and (3) metastasis, such as 
may occur in pyemic and infectious 
pyemia, septicemia, erysipelas, ty- 
phoid fever, smallpox, etc. 'Phis ])ro- 
ces.s represents, in .some cases, but an 
extension (►f a general lymphadenitis, 
being restricted t(» the mediastinal 
lymph-glands. 

Chronic mediastinitis may occur as 
a .se<jiiel of the acute form, ])ut 
the most frcfiucnt cause of chronic 
mediastinitis is tuberculosis (»f the 
mediastinal lymph-glands — the tuber- 
culous lymphadenitis of this rcgit)!i 
— o-cenrring as a com|)Iication ()f j)iil- 
monaiy or osseous tu])erculo.sis (espe- 
cially in Pott’s disease). Cancer may 
al.so lead, i)roI)al)ly thn)ugh metas- 
tasis to chronic mediastiniti.s. Syph- 
ilis is, next to tuberculosis, the most 
frequent cause of this condition and 
in adults probably the most usual 
etiological factor, when aneurism, 
which c»ften inv«>lves the medias- 
tinum, is taken into account. 

These various morbid conditions 
lead to the formation of granula- 
tions, fibrous adhesions, etc., and the 
resulting compression upon, con- 
striction or distortion of, the vari- 
ous structures the mediastinal spaces 
contain, the thoracic duct and lym- 
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pliatic glands, tlic mediastinal veins 
and rarely the esophagus and trachea. 

SYMPTOMS.— Acute mediasti- 
nitis» unless it be due to injuries, is 
difficult to recognize when mild. 
When the inflammatory pr(»ce.ss is 
severe or widespread in the areolar 
tissue of the cavity, local symptoms 
may be identilied. The most imp<.»r- 
taut of these at first is ^.ippression in 
the chest, then throbbing, sometimes 
burning, substernal pain, aggravated 
by motion and breathing, which ex- 
tends through to the back and in scmie 
cases radiates aU»ng the intercostal 
nerves, or, as does angina ])ectori5. 
t<»ward the shoulders. 'The distant 
pains ;ire driiil)tless due to ])ressnre, 
which an important part in the 

symptomatology <4 some eases. Thus 
we may have (lys])nea and cough, 
owing to pressure u])on the trachea 
and larger bronclii ; dysphagia owing 
to compre>si<ni of the e>ophagiis : 
rarely, etilargement of the superlieial 
veins and cyanosis of the lips, 
through pressure on the venous 
trunks. 'I'licsc .symptoms arc ad<led 
to tlKV'^e of the causative malady, the 
febrile process of vvhicli is aggravated. 
Acute mediastinal inllaiiimalion, when 
not severe, usually declines after a 
week or ten days. Severe cases may 
last as long as the causative disorder, 
or lapse into the chronic form. 

In chronic mediastinitis, the forma- 
tion of fibrous tissue, wliich not un- 
commonly follows lobar pneumonia, 
syphilis, rheumatic fever, and other 
diseases, may give rise to symptiuns 
which vary with the parts cemstricted 
or compressed. Often, however, the 
subjective symptoms are rare and 
vague, a sensation of pres.sure behind 
the sternum with slight pain, which 
the patients sometimes describe as 


“burning,” — probably due to reflex 
liypcrchk)rhydria, — and some dyspha- 
gia, being about all tlie patienls^caii 
recall. Or. distressing .‘^ymj)toms 
such as dyspnea, marked cyanosis, 
.severe (lysj)hagia, due to pressure of 
enlarged glaiuls on the trachea or 
ui>l)er bronchi, may occur; again, 
laryngeal sytn]>toms such as hoarse- 
ness, laryngeal ])aralysis, une(|ual 
])Upils suggesting pressure upon the 
recurrent laryngeal or sym|)atl)etic 
ner\es — probably iff syphilitic origin 
— may vary llie picture. Ihit even 
the m<.>re common types of chn.mic 
inflammation of the mediastinal are- 
olar tissue ami glamls may mechan- 
ically awaken .serious symptoms, 
cough, perif»(iic:il attacks t)f dys})nea, 
vertigo, su].>stcrnal pain, engorgement 
of the superhcial veins and even 
syncope. .\b>n-tubercnlous enlarged 
glands, due to the many causes men- 
tioned may, moreover, give signs 
wliicli, as einphasi/cd by llone.ij, of 
(.‘ambriclge, are often mistaken for 
those of apical tuljcrculosis. 

Abscess of the mediastinum is a f re- 
fluent complication of both acute and 
chronic mediastinitis. Irrespective of 
that due to tuberculosis of the lymph- 
nodes, it may a])pear in the course of 
erysipelas, empyema, the eruj)tivc 
fevers and other febrile disease — the 
whole series capable of prf»vokiiig 
mediastinitis, particularly trauma- 
tisms, it may also occur as an exten- 
sion (»f purulent processes in neigh- 
Iwii'ing regions, the neck, vertebral 
column, sternum, ribs, lungs, pleura, 
esophagus, pericardium, etc. Suh- 
slernal ])ain extending to the back, 
fever, sometimes preceded by chills, 
sweating, rapid atid sometimes ir- 
regular pulse, and, if the affected mass 
and its purulent accumulation be 
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large, more or less dyspnea. Bulging 
of the chest-wall and a pulsating 
mass which sometimes affords fluc- 
tuation at the edge of the sternum or 
in the suprasternal notch on gentle 
percussion, and is sensitive to pres- 
sure, is occasionally observed. After 
remaining localized for* a time the 
abscess may cause erosion of the ster- 
num or break externally above it, or 
again biirmw along a rib and through 
the skin, but it may also rupture into 
one of the adjacent organs, — ^the 
esophagus, when vomiting of pus will 
occur; the trachea or bronchi, when 
dyspnea, cyanosis and even fatal 
asphyxia may occur, unless the pus 
be voided by coughing. The pleura, 
pericardium, abdomen, etc., and even 
the large blood-vessels, may thus be- 
'come invaded. Where the opening 
occurs externally and not too far from 
the sternum a fistula may form, af- 
fording drainage without, however, 
procuring recovery. 

Tuberculous Mediastinal Lympha- 
denitis. — Of the chnmic disorders of 
the mediastinum, this is by far the 
most common, particularly in chil- 
dren. In these, irrespective of any 
actual pulmonary disease, a persistent 
cough, resembling that of pertussis 
and apt to be most severe at night, 
may be due to such glands in part 
owing to the pressure exerted by 
them upon the adjoining bronchi, and 
irritation of their sensory nerves. 
These glands may or mny not be 
tuberculous, but it is always best to 
base the treatment upon the theory that 
they are tuberculous, so frequen-tly 
dcics such prove to be the case, even 
where the common causes of medias- 
tinal tuberculosis, pulmonary or os- 
seous tuberculosis, cannot be dis- 
cerned. This is important also be- 


cause such glands act very frequently 
as foci for general infection and tend 
to form abscesses and rupture into 
the adjoining respiratory passages, 
the trachea and upper bronchi par- 
ticularly ; also in blood-vessels, the 
esophagus, pleura, pericardium, etc., 
and to cause sutldcn death by asphyxia, 
cardiac arrest, etc. Or, a fistuhnis 
opening into these various cavities 
or through the skin may be formed, 
as we have seen. Besides tlie spas- 
modic cough we may then have a 
variety of symptoms wdiich may at 
one time or another suggest prac- 
tically all thoracic diseases, including 
pulmonary tuberculosis, emphysema, 
and cellulitis, chnniic broiichitis, a 
neoplasm and even aneurism in the 
mediastinal area. Prominent among 
these signs may be mentioned dysp- 
nea, dysphagia, dilatation of the 
superficial veins or at least of the 
larger venous trunks, cyanosis, hoarse- 
ness, and even aphonia; sensation (d 
constrict ii Ml of the chest ; pain radiat- 
ing to the back, somewhere between 
the first and ftmrilj dorsal vertebra'; 
tenderness (»vcr the mediastinal, irreg- 
ular heart action, remittent pyrexia, 
and emaciation — all these supple- 
menting whatever tuberculous proc- 
ess (primary or secondary) may ex- 
ist elsewhere. 

Tuberculosis of the Bronchial 
Glands. — This subject appears in this 
location because of the proximity of 
the bronchial glands to those of the 
mediastinum, and owdng to the fact 
that the symptomatology, physical 
diagnosis, and treatment of tuber- 
culosis of these glands are practically 
those of tuberculosis of the corre- 
sponding structures. 

As is the case with the mediastinal 
glands, the bronchial glands are fre- 
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qtiently involved in infectious dis- 
eases, pertussis, bronchopneumonia, 
bronchitis, measles, influenza, and 
other infectious diseases. In all of 
these, however, resolution usually oc- 
curs, and no untow^ard effect follows. 
This does not apply to tuberculosis 
of these g:lands, primary or second- 
ary, which is of common occurrence in 
children and ahvoys a menace, throiij;^h 
dissemination of the tuberculous 
process, not only to the lunj^s, but 
also to the meninges. Bronchial tu- 
berculous glands are prone also to sup- 
purate, and by breaking into neigh- 
boring large vascular trunks, venous 
and arterial, a bronchus, the pleura 
or the |>cricardiuni promptly entail 
death. It may extend also to all the 
lymphatic nodes of the thorax, etc., 
giving rise to all the phenomena of 
acute phthisis, and als(^ t<^ the mes- 
enteric gland, thus causing abdominal 
tuberculosis, etc. In all such cases 
the f)Ullook is serious, unless active 
measures be taken to stay the mor- 
bid process. Hence, the im]>ortance 
(.)f a correct diagno.sis early in these 
cases. The physical signs cniimer- 
aled under diagnosis are of great 
aid in this crmnection, in addition to 
the tuberculin and other tests. 

DIAGNOSIS . — A i)a rt f rom the 
symptoms enumerated, but few physi- 
cal signs are helpful when tuber- 
culosis (see below) of the medias- 
tinal lymph-glands is excluded. In 
chronic mediastinitis, laryngeal tug- 
ging attributed to traction by the 
secondary fibrous bands has been ob- 
served by some; other.s refer to re- 
traction of the chest-wall over the 
area when fusion with the pleura 
or pericardium has occurred. Con- 
versely, bulging of the chest-wall is 
not infrequent, thus introducing a pos- 


sibility of confusion with abscess 
and aneurism of the mediastinum. 
The fact, however, that fibrous medi- 
astinitis is, in the majority of cases, 
due to tuberculosis of its lymphatic 
nodes, suggests that the many physi- 
cal signs available for the recognition 
of the latter may prove of service in 
the present connection, particularly 
where enlarged glands containing pu- 
rulent masses are concerned. Radi- 
ography and bronchoscopy are some- 
times helpful. 

I'hvsical diagnosis as developed in 
the study of tuberculous mediastinitis 
may be said to bo useful in all medi- 
astinal disorders. 

Percussion, using tlic distal joint of 
the middle finger as pleximeter and 
striking lightly, is especially helpful. 
Anteriorly, however, the presence of 
the thymus in children tends to intro- 
duce confusion, while a substcrnal 
goiter may also mislead, both by 
eliciting dullness. 

Dullness over the sternoclavicular 
articulation ceasing beyond the ster- 
nal margin is another sign elicited by 
thymic and thynud enlargement. 
When, however, besides clearly de- 
fined dullness in these locations, we 
also obtain it in the back, from the 
first to the fifth or sixth vertebral 
spine (as well emphasized by John 
C. Da Costa, Jr.) and lateralh' to the 
middle of tlie scapula, the area be- 
low this level affording clear reso- 
nance, the probability of the presence 
of enlarged mediastinal glands is very 
great. In the presence of the other 
symptoms enumerated above the 
diagnosis of enlarged mediastinal or 
bronchial glands is virtually war- 
ranted. 

Strongly corroborative are certain 
signs brought out by auscultation. 
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D'Espine^s siffn is one of these; while 
normally the whispered voice is con- 
veyed to the ear down to and includ- 
ing the seventh cervical vertebra, 
then becomes weaker, the presence of 
enlarged lyinpli-glands reduces the 
limit of sound transmissi<ni to the 
fourtli and even the third vertebra. 
Again, both inspiration and expira- 
tion may l)e found to cause rhon- 
cluis alKuit the bifurcation of the 
trachea ( A’ .v///;/ ) when the 
glands are greatly enlarged. A ven- 
ous hum when the head is thrt)wii 
back {EitstaiC sii/n) is some- 

times obtained <|uite plainly when the 
glands are large enough and so sit- 
uated as to coin])ress the vessels in 
or adjacent to the area involved. 
Pererjs si(/n, a mediastinal friction 
sound during* each respiratory move- 
ment. may also be obtained in some 
instances. ( )n inspection engorged 
branching veins (see colored ])late op- 
posite page 536) are occasionally ob- 
served; the chest-wall may show 
some Incali/.ed bulging, while the 
motiems of the chest on the corre^ 
sponding side may a])pear restrained. 
Radiography is sometimes elucidative 
by furnishing* unu.sual shadow.s. 

The tuberculin test should always 
be employed if there is any doubt con- 
cerning the ])resence (»f Uiberculosis. 
If this proves negative, a XAbasser- 
maiin should be resorted to, chronic 
mediastinitis being in most instances 
due cither to syphilis or to tuber- 
culosis. JlronchoscopY is sometimes 
of service to indicate distortion of or 
pressure upon the trachea, but the 
possibility that an abscess might be 
present precludes measures that sub- 
ject the patient to undue manipula- 
tions or fear, especially as is often 
the case if the sufferer is a child. 


TREATMENT. — In acute medias- 
tinitis the treatment is that of the 
causative disorder with such local 
applications — cold compresses, etc. — 
as will tend to give the patient com- 
fort. If saline solution is not used in 
the causative acute disease and is not 
contraindicated, hypodcrmoclysis or 
at least cnteroclysis should be tried. 
JU" increasing the osmotic j)roperties 
of the blood and reducing its viscid- 
ity, it facilitates its passage tlirougli 
the lyni])h-glands and promotes there- 
by resolution of tlmse that are the 
seat of an intlanimalorv process. 

Til the chrouic form Sergent’s dic- 
tum that practically all non-trauniatic 
cases that are net clearly due lo cn- 
tensinn of neighboring and identifi- 
able disorders are due to liereclitarv 
syphilis or tuberculosis, sin mid guide 
at least the first efforts at treatment. 

le iodides, biniodide of mercury, 
and even mercurial inunctions should 
be tried, even if the Wassennann 
reactif.m is negative, wliere the pos- 
sibility of inherited syj)hilis exists. 
Thyroid gland is often useful in these 
cases. 

U’lien abscess occurs incision and 
drainage are indicated. It may he 
reached anteriorly cither by an in- 
cision between the ribs or by trephin- 
ing the sternum. Posteriorly, resec- 
tion of the ribs close to their verte- 
bral ends alone affords enougli spare 
to permit cfuiiplete elimination of the 
pus, and if need be resection of the 
glands and other diseased structures. 

In tuherndoiis mediastiniEis and tii- 
hercu/osis of the bronchial glands the 
measures indicated for general tuber- 
culosii^ should invariably be employed, 
since involvement of structures other 
than these thoracic glands may ex- 
ist, though unrecognized. Out-of- 
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door life and nutritious food are. 
therefore, important features of the 
treatment. As to internal nicdica- 
tion, the iodides and creosote carbo- 
nate or guaiacol and arsenic, in doses 
adjusted to the age of the patient, are 
the most effective agents at our dis- 
posal. Tuberculin is highly spoken 
of by some clinicians. In a child, 
milligram or less, if the re- 
action he too great, may he given 
once a week liypodcrmically, or tried 
first l)y the mouth, various authors 
having found it active when adminis- 
tered in this manner. The bovine tu- 
hercnlin is said to act .similarly. 
Knell’s old tnl)erctilin tnay he iistxl, 
and the dnse gradually tuereased. 

T'he X-rays, employing the Cool- 
i<lgc tu]>e, may he used coiiicidently, 
with either of tlie above measures, 
with considerable advantage. Helio- 
therapy has given good results. Sea- 
air is of material liel]) in all cases, and 
may even prove curative if tlie stay 
at the seashore is suftieiently pro- 
longed. When ru]ilure of a node 
threatens, surgical measures (sec 
(.'iiKsi, .SrKUKKV ok) arb indicated. 

TUMORS OF THE MEDIAS- 
TINUM. 

'fhe tumors which may develoj) 
in this region are sarcoma, carci- 
noma, cysts (both dermoid and hyda- 
tid), fibroma, lipoma, teratoma, chon- 
droma and gumma. JUu of these by 
far the most frequently observed are 
sarcoma and carcinoma, the f<jrmcr 
starling in most instances from a 
remnant of the thymus gland. All 
othe” structures in and about the 
mediastinum may, however, act as 
starting ]K>int of a gi-owth or act as 
intermediaries for invasion of its 
cavities from neighboring organs. 


The symptoms depend in great 
measure upon which of these media.s- 
tinal spaces is involved, the attach- 
ment.s of the tumor, the rapidity of 
its growth and its encroachment upon 
the adjacent organs. While at first 
it may awaken no symptoms, these 
become manifest as soon as any de- 
gree of jircssure is exerted upon 
them. T'hus as regards the anterior 
mediastinal space, pressure upon ar- 
teries may awaken iiieciiialily of the 
radial pulses; on the veins — the 
most frequent effect — it may cause 
cyanosis with varicosity of the veins 
t>f the chest (see colored ])late) and 
neck, and also edema of the face; if 
both arteries and veins are coni- 
jiressed, ceddness and livid ity and 
swelling or edema of tlie hands and 
fingers, and sometimes of the whole 
arm, may ]>e ohseiNed. Hoarseness 
and aphonia, and inecjuality of the 
pupil due to pressure upon the in- 
ferior laryngeal, vagus, or sympa- 
thetic nerves. I^leurisy and pericar- 
ditis, with effusion and even displaee- 
ment of the heart, may be caused. 
These signs jniiut to a Iiuikm' <if the 
anterior mediastinum. Percussion 
affonis little more than unusnal dull- 
ness, and anscultatif»n nothing re- 
liable. Eustace Smith’s sign — a mnr- 
mur over the manubrium when the 
head is thrown backward --is some- 
times elicited. A tudiograph is often 
helpful. 

When the posterior and middle 
mediastinal spaces are the seat of the 
tumor, the symptoms differ consider- 
ably from those descri])ed. If the 
trachea and bronchi are comt)rcssed 
and also the vagus, there arc inspira- 
tory dyspnea, which may become 
distressing, and a paroxysmal cough 
resembling pertussis, sometimes with 
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blood-stained expectoration ; if the 
esopha^ts, dysphagia and nausea, 
and even vomiting in some cases. 
Pressure upon the ascending vena 
cava is not infrequent; edema of the 
lower extremities of the abdomen ; 
pressure upon the azygos veins may 
produce ascites, and also pleural 
effusi(m. 

The physical signs may, in this 
conned ioti, alTord considerable infor- 
mation ; they are the same as those 
produced by Tnediastinal tuberculous 
glands (see Diagnosis under the pre- 
ceding heading), rironcliial breath- 
ing may hv n<ited. 

As to general symptoms, a slight 
rise of temperature seldom exceeding 
102'" F. (39° C. ) may occur, but it 
tends to fluctuate and is sometimes 
accompanied by sweats. In some 
cases, on the otlier hand, hypother- 
mia has been noted, due doubtless tc. 
mechanical disturbance of the cir- 
culation. At first tliere is no discom- 
fort in the chest, but pain may ap- 
pear and become very severe if the 
neoplasm be of solid texture. In 
cancerous cases the cervical and axil- 
lary glands may be enlarged. The 
destructive process usually entails 
cachexia ending in death. 

TREAT ME NT. --The frequency 
with which growths in this location 
prf>ve Xo be gummata or tuberculous 
lymph-nodes renders a trial of iodides 
and even of the biniodide of mercury 
or salvarsan, if a syphilitic history 
can be obtained, advisable. Calcium 
lactate may prcA'e beneficial. Apart 
from these varieties of growth, how- 
ever, surgical removal or the use of 
radium in massive do.scs (Burn am) 
are the only procedures that afford hope. 

C. E. DE M. Sajous, 
Philadelphia. 


THYROID GLAND, DIS- 
EASES OF. — The most important 
disorders of the thyroid : goiter, 
Graves's disease or exophthalmic 
goiter, and cretinism or myxedema- 
tous idiocy, hyperthyroidism, tumors, 
etc., having already been reviewed, 
this section will be devifited to the re- 
maining diseases of this organ. 

FUNCTIONS.— The funclion.s of the 
thyroid ffl.ind, as 1 interpret them, having 
already been described in this work with 
a summary of the evidence, a brief outline 
will alone be submitted here; Briefly tbe 
thyroid gland carries on, with its gland- 
ules, the parathyrr)ids, twr) important cor- 
related functions. 1. It enhances oxida- 
tion by increasing tbe sensitiveness or in- 
flammability of the phosphorus which all 
tissue cells, particularly their nuclei, con- 
tain, to the action of the oxygen in the 
blood, its cellular elements and the tissue 
cells at large. 2. Tt takes part in the auto- 
defensive functions of the body in co-oper- 
ation with its parathyroid glandiiles by in- 
creasing the sensitiveness (as opsonin) of 
what phosphorus bacteria, their toxins, en- 
dotoxins, toxic wastes, etc., may c<»ntain, 
to oxidation by the oxygen present in the 
blood, its cellular elements and tissue 
cells. 

HYPOTHYROIDIA. 

This is a coiistitiilioiial disease, 
also known niultM' the terms hypo- 
thyroidism, larval myxedema, thyroid 
insufficiency, due to deficient activity 
of the tliyroparathyroid apparatus 
when the secretory activity of the 
latter is not suflicicntly impaired to 
give rise to the most advanced and 
progressive type of the disease : 
myxedema. 

SYMPTOMS.— .Cases of hypothy- 
roidia, though commonly met in prac- 
tice, are seldom recognized. These 
patients irsually apply for relief of pain, 
particularly in the back or in the 
occipital region, and occasionally for 
migraine * or neuralgia. The '*back- 
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ache'’ may consist of sacrc»lun%bar 
pains, of coccygodynia, or in most 
instances of severe deep-seated dis- 
comfort between the shoulder-blades, 
which rest in bed tends to aggravate 
rather than to improve. 1'hoy com- 
plain of feeling fatigued, languid, som- 
nolent on rising; while, as the day 
wears on, their condition improves. 
'I'heir temperature i.s low, and they 
complain of always feeling cold, espe- 
cially at the extremities. 'I'heir hands 
are llabby, damp : cold chills may 
even be complained of. 

The patient appears older than her 
age — wjmien c< instituting a large pro- 
])ortion of these cases. The hair may 
he prematurely gray, showing a 
marked tendency to fall in patches 
from the forehead and median line, 
whicli tends to heconie wider, and 
from the occiput. "Hi is loss, which 
is attrihulcd by the patient to tlie 
headaches, may he such as eventtially 
t(* cause c(nnplete alopecia. In 
marked cases the liair may he coarse, 
dry, and lirittle, as in the cretin. The 
eyehrows alsn show a tendency to 
fall, hut — a characteristic sign of hy- 
po! hyroidia — the loss is limited to 
the external or outer ends. "Hiis 
shortening of the eyehrows and the 
frontal h^ss of hair denote, jointly, 
ratlier marked cases, though the 
shortened eyebrows are frequently 
met in the less severe. Pads of fat 
especially prominent over the clavicles 
are characteristic of rather marked 
cases. Such symptoms, which \^eloiig 
to true myxedema, are rarely ob- 
served, however, though a waxy hue 
of the facial skin and puffy lids are 
not uncommon. 

Dyspnea or oppression, due to de- 
ficient oxygenation of the blood, is 
complained of on climbing stairs or 


during continued speaking. Palpita- 
tions, sometimes of a distressing 
character and with severe pain, may 
also occur. The heart is often found 
dilated with weak systole and occa- 
sional murmurs. "J'hc hkx)d-pressure 
is low, from <S0 to 110 mm. llg., and 
the pulse weak and rapid. 

The blood-forming organs being 
also inadequately nourishcnl, anemia is 
the rule, the erythrocytes being usu- 
ally reduced to about 3,000,000, with 
more or less anisocytosis. "Phe hemo- 
globin percentage may be consider- 
ably lowered. 

The teeth, especially the molars, 
tend t<^ become loose and carious un- 
duly early, owing tc) the deficient cal- 
cium and phosphorus metalKilism 
which deficient thyroparathvroid se- 
cretion entails, and need the constant 
attention of the denti.st. 7'hey arc 
also exceedingly prone t(> become tar- 
larous and rcc|iiiro freijiient cleansing. 
A\ here the teeth are neglected, as in 
the poor, tliov arc rapidly lust, fre- 
quent ICKithache causing them to be 
drawn. 'The gums tend to bleed 
readily when brushed and to recede 
from the teeth, and are red and swol- 
len unless the toilet of the mouth be 
carefully attended to. 

'riie deficiency of germicidal activ- 
ity (phagocytic and humoral) mani- 
festing itself where protection is usu- 
ally quite active, /.t\, along mucous 
surfaces, the nasopharyngeal mucous 
membrane is also apt to he c(»ngcsted 
through the local accumulation of 
germs, the tonsils showing, for the 
same reason, a predilection to acute 
inflammation. 7'he nasal mucosa is 
often found turgescent, owing to pas- 
sive congestion of the underlying tis- 
sues. This gives the voice a nasal 
‘Twang,” but it may also be husky or 
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otherwise modified or veiled, through 
infiltration of the laryngeal mucosa. 

Constipation due to deficient peris- 
talsis is the rule, and it is often suffi- 
ciently obstinate to necessitate con- 
stant purgation — which tends to in- 
crease the intestinal torpor. Fecal 
impacti«>n is not uncommon. The 
liver is jiassively congested and en- 
larged — a fact due In the low general 
vascular tension, which explains also 
the presence of varicose veins, vari- 
cocele, and kindred vascular disorders 
frecpiently observed in these cases. 

Flat-foot is sometimes observed, a 
conditinii due to relaxation of the in- 
terosseous nuiscitlar and ligamentous 
supports; fetid hvjieridrosis is also 
marked in some cases. The osseous 
framework is often defective, “pigeon- 
breasts,” narrow chests, and a predis- 
position to caries being C(nnmon. 

The organs of generation are often 
the seat of functional disorders. 11ie 
uterus is often found retroHcxed. 
Impotence or loss (d sexual desire is 
common. .Amenorrhea is fre(|uent, 
but metrorrhagia may also occur, 
owing to the low vascular tone, par- 
ticularly of the arterioles. During 
lactation the jiallor tends to increase, 
and edema, especially of the ankles, 
anemia, lassitude, and intellectual 
torpor may intervene and last until 
the infant is weaned. 

Hallucinations of sight — as of small 
animals running across the room — 
and hearing, rumbling noises or run- 
ning water, and various forms of tin- 
nitus may occur. Melancholia or, at 
least, an uncontrollable sadness, due 
to deficient nutrition of the cerebrum, 
is often witnessed in severe cases, 
especially during menopause. The 
mind, even in the milder cashes, is usu- 
ally obtuse. In predisposed subjects. 


hypothyroidia increases the chances 
of insanity. 

DIAGNOSIS. — The thyroid af- 
fords very little information under 
physical examination in these cases. 
(.)ne lobe may feel smaller than the 
other when, on the patient being 
asked to swallow, the organ is raised 
under the palpating fingers ; it may 
seem unusually small, and the neck 
unusually flat; but, again, it may a])- 
pear enlarged. 

'file differential diagnosis of hypo- 
tbyroidia introduces various common- 
place disorders in which drugs are some- 
times femnd to fail. Any re]>clliou^ ca.se 
(»f rheumatism , nenrah/ia, eoccyi/odyuia, 
anemia, a functional heart disorder, 
constipation, hepatic congestion and 
adynamic disorders, including the 
mental torpor of many J>ach:oard chil- 
dren — may thus have, as an under- 
lying cause, instifficient pt>\ver to re- 
act against their causative ^loisous 
owing to insufficiency of tlie thyroid 
apparatus. 

ETIOLOGY. — 1 lyjiothvroidia may 
be hereditary or ac'iuired. 'fhe most 
important hereditary causes which en- 
tail defective development, morjilio- 
logical and secretory, are sy]>liilis, al- 
coholism, and the gcaily diatliesis. 
b'veii far liack in the parental lines 
on either side, these, from my 
view'iK>int, transmit their influence 
Ihroug-h the intermediary of the duct- 
less glands, especially the thyroid, 
adrenals, and pitiiitar}^ IkkIv, which, 
jointly carry on oxidation and metab- 
olism and thus constitute, so to say, 
the tripod of the vital process. 

The acquired form is often due to 
conditions which weaken organically 
or fufictionally the secretory activity 
of the thyroid apparatus. The repeti- 
tion of pregnancy too many times 
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may not only cause recurrence of hy- 
pothyroidia by exhaustiiij^ the thy- 
roid apparatus, but it may likewise do 
so in a woman previously free of any 
disorder of tlic ductless g^lands. Pn>- 
loiifi^fed lactation acts in a similar way, 
the maternal milk servins^ to protect 
the nurslintjf a^^'ainst infection. In- 
fecti(nis diseases, esj^ccially those of 
childhood, includin**- the milder ones, 
measles and mumps, and likewise 
variola and typhoid, may also pro- 
duce hyix»thyroidia by causinj;^ inter- 
stitial and parencliymatous lesions, 
which ultimately lead to sclerosis and 
atrophy. The result iiijL;' phenomena 
are proj>ortionate, of course, with the 
deiL>rec to which the functions of the 
thyroid are inhibited. 1dicv may ap- 
j)ear in the midst (d the disease, the 
<'liild failini^ thereafter to jL^row phys- 
ically and mentally and bocomin^q: 
tlabby and i>ale, while showing’ the 
typical symptoms (»f functional hypo- 
thyroidia — if iu»t its more adxanced 
staq’e, cretinoid infantilism. 1'rau- 
mati^m (U* the thyroid may also pro- 
rluce it. 

PATHOGENESIS.— At the pres- 
ent time little or no effort is made by 
writers to exidain the manner in 
which thyroid in.‘iufficiency brinq;s 
abi)Ut its characteristic symptoms. 
The functions T have attributed to 
the thyroid and to the adrenals enable 
us to do otherwise. With the.se func- 
tions in abeyance (’•r depressed, wc 
have to deal with three essential mor- 
bid factors: 1. Deficient tissue oxida- 
ti(»n, the rate of metabolism and 
nutrition in all tissues, jiarticularly 
tho.se rich in phosphorus, such as the 
nervous sytem, cellular nuclei, etc,, 
being retarded. 2. Deficient breaking 
down of waste products, fats, etc. 
(slowed metabolism entailing defir 


cient catabolism), with accumulation 
of fat, detritus, wastes, etc., in the 
))kKxl and tissues as a result. 3. 
Deficient resistance of the body to 
infection and inlnxiication, owing to 
insufficient production of opsonin 
(the thyroparathyroid secretion) and 
of the other antitoxic and germicidal 
hkxjd constituents and phagocytic 
cells, as a result of the slowed metab- 
olism in all organs producing them. 

TREATMENT.— Small doses of 
an American preparation of desic- 
cated thyroid, wliich cmi tains 5 grains 
of shee]>’s gland, cause gradual dis- 
appearance of the irnnhid ])lienomcna, 
while large doses may aggravate 
them. One grain (O.Of)f) (im. ) during 
meals is sulfndent to begin with in an 
adult. This may be gradually in- 
crea.sed until 2'grain (0.132 (.Im.) 
doses are gi\’en if need be. l^atients 
seldom stand larger doses well, and 
these are only warranted when tlic 
prok.)ngcd use of tlie smaller dose 
fails to improve the patient. Often 
when impn)vemcnl is not noticed the 
fault lies with the preparation admin- 
istered; a change should then he 
made. In mild cases one-half of the 
above doses, or even less, often 
suffice. One gram of Engli.sh desic- 
cated thyroid ( 11. \V. Co.) contains 
bnt 1 grain (0,066 Gni.) of the gland 
proper, and is admirably suited for 
the use of small doses. Often, frac- 
tional doses are more effective than 
the larger. 

When the anemia is profound, the 
effects of treatment are enhanced by 
giving desiccated adrenal gland, 2 
grains (0.132 Gm.), and a small dose 
of iron, 1 grain (0.066 Gm.) of Blaud*s 
pill. with each dose of thyroid. Such 
a small dose of iron does not increase 
constipation, and contributes to the 
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ra|)id building up of the bcmoglobin 
molecule. The three agents can be 
given in a capsule. The constipation 
should receive careful attention. Sa- 
line purgatives ov high injections of 
saline solution two or three times a 
week are sometimes necessary in 
severe cases to evacuate completely 
the lower bowel, 'fliis measure may 
be resorted to the first three or four 
weeks if needed, and replaced by 
glycerin suppositories until a free 
motiiMi occurs daily. Usually the 
fourth week of thyroid treatment is 
attended by considerable progress in 
this and all -other directions. 

MYXEDEMA OR PROGRESSIVE 

HYPOTHYROIDIA. 

DEFINITION.— This disease is 
the maximum expression of hy])othy- 
roidia, as it develops after the proc- 
ess of body growth has been accom- 
plished, i.c., in the adult. When it 
occurs during childhood or adoles- 
cence, it stunts gi'owth (d body and 
mind and is then known as cretinism. 
(See page f>6S in the seventh volume.) 

SYMPTOMS. — The symptoms of 
myxedema are those of hy|)othyroidia, 
but considerably intensified and end- 
ing in death when left untreated. 
The ])atients suffer almost continu- 
ously from cold; their temperature, 
both oral and rectal, being always 
subnormal — as lo-w as OS'* F. in some 
instances — unless some fever be pres- 
ent. The least exposure to cold 
causes the lips, nose, ears, and finger- 
tips to become cyanotic. The ex- 
tremities arc, as a rule, cold and often 
purple or livid. 

The pre-eminent symptom of the 
disea.se, however, is a peculiar edema 
of the skin and mucous membranes. 
TbtR phenomenon, which led Ord to 


designate it “myxedema,** is a **jelly- 
likc swelling,** as he termed it, which 
causes the IxKly, particularly the 
face and suprascapular regions — 
commonly the seat of cushions or 
pads — to become irregularly swollen. 
1'hc infiltrated tissues are elastic, 
firm, and resistant, but do not pit on 
pressure, as in true edema, though 
they vi1>rale under lateral stroking. 
The skin is yellowish or wax-like, a 
circumscribed patch of redness being 
present, as a rule, below eacli clieek- 
lx>ne. h is also dry, rough, and scaly, 
though that of the face may be rela- 
tively smooth, and may desciuamate 
in flakes or in tlie form of a fine 
lK>w(ler. Patches of ])igtuenlation vary- 
ing from yellowish hrown to the actual 
bronzing of AddisoiPs disease may 
occur. 'J'he hair also undergoes 
changes; it becomes coarse, luster- 
less, and breaks easily. It is grad- 
ually lost, falling out in {jalches, at 
first where the traction attending tlie 
u.se -of the comb is greatest, i.c., 
where the hair is jiarted, tlie brow, 
and the occiput. 'I'he lids droop over 
the eyeballs — though exfiphthalmns 
may occur, chic to j)riniaTy exophthal- 
mic' goiter — causing the patient to 
appear slccjw, while an effort to 
raise the uiiper lid is manifested by 
elevation of the eyeballs, 'rherc is 
usually consideralilc laclirymation, 
due to glandular leakage. 

The mucous membranes being in- 
volved, as is the skin, those of the 
mouth and nasopharyngeal cavities 
appear pale and tumefied. The teeth 
tend to decay, and may become black 
within a comparatively short period, 
owing mainly to deficient calcium 
metabolism, or readily break off and 
fall out. This is greatly aggravated 
by the recession of the gums and the 
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readiness with which these struc- 
tures tend to ulcerate and bleed. 
Stubborn stomatitis, with free «aliva- 
tion, dribblinj^ from the corners of 
the mouth, and erosions of the buc- 
cal, pharyng-eal, and laryngfotracheal 
membrane, may appear. 

The tumefaction of the oral mucous 
membrane and of the palate, tori^ic, 
and li])S renders enunciation very im- 
pgfect and jerky; this condition be- 
in4‘ aj^gravated by the narrowing of 
the nasopliarvngeal lumen, it gives 
what voice there is a “nasal*^ char- 
acter. It is also rendered coarse and 
l(nv, that (d a woman being some- 
times lowered sufficiently in ]ntch to 
recall that of a man. F.dema of the 
larynx is not infrecjuently a cause (d 
death. In some cases, however, the 
whole oral cavity i^ unconif-ortably 
dry. The entire alimentary canal, 
dow'n to the rectum, is also more or 
less inlillrated, causing anorexia, g*as- 
trointestiiial disorders, and consti])a- 
tion, w'hich may alternate with at- 
tacks (tf diarrhea. There is, as a rule, 
a profound distaste for meat. The 
patients experience trouble in under- 
standing (|UCstions and in expressing 
their w'ants and ideas, a fact which 
often renders them extremely irri- 
table. Mental disorders, are frequent 
in these cases, melancholia and even 
mania being observed. T(»tal lack of 
interest in their surroundings, som- 
nolence. and amnesia arc common. 

Great lassitude with exhaustion 
upon the slightest exertion is the 
rule. Some cases are unable to 
raise the head at all or to stand. 
Others lapse into paralysis. Fibril- 
lary tremor and muscular quivering 
are often noticed. I>ocomotion is 
tentative, often waddling; missteps 
are frequent, being produced by a 


slight obstacle. The ataxic gait may 
prevail. Sensation being, as a rule, 
markedly impaired, while the finger- 
joints are stiffened, the usefulness of 
the hands is greatly compromised. 
Small objects are held with consider- 
able difficulty, and easily dropped, 
wdiile such diminutive articles as 
pins, needles, and even small buttons 
are not felt at all. Tingling, formica- 
tion, and pruritus are often com- 
plained of. 

The senses of smell and taste are 
commf>nIy impaired <‘r j^erverted, the 
patient complaining of finil odors, a 
bitter or acid taste, etc. V'ertigi^ is a 
relatively frequent symptom. The 
vision is occasionally dimmed and 
oj)lic atrn])hy has been observed, 
^i'innitus aurium is n<.)t uncotnmon, 
and the hearing is often im])aired. 

1 lenKvrrhages from one or more or- 
gans are comm, cm. Kpi.staxis, hem- 
<vl)ty.sis: bleeding at the gums, which 
may prove severe on extracting a 
tooth ; intestinal, uterine, and even 
cerebral hemorrhages may occur. 
Probably the most common sympt()m 
of this class, however, is menorrhagia. 
]k)st-partum liemorrha.ges are also 
common in these cases. The men- 
struation is irregular, as a rule, and 
often ceases altogether until appro- 
priate treatment procures recovery. 

The urea excretion is diminished in 
most cases, and markedly so when 
the disea.se is advanced. In the lat- 
ter case, both albuminuria and glyco- 
suria (probably alimentary) may oc- 
cur, but disappear when the thyroid 
treatment is instituted. Ca.sts are 
also found in advanced cases. 

Myxedema progresses slowly, a 
case lasting, as a rule, from six to 
twenty years, unless the patient is' 
carried off through some intercurrent 
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trouble, which is often the case. 
Tuberculosis and pneumonia are the 
infections to wdiich they seem to be 
especially vulnerable — owinj^ to the 
enfeebled cimdition of their autodc- 
fensivc resources. Nephritis, pericar- 
ditis, and cerebral hemorrhagic seem 
to be next in the order of fref|iiencv. 
I’eriods of amelioration sfunetimes 
occur, but S(^oner or later the ])atient 
relapses itilo his jirevious slate, and 
graduallv dies of exhaustion. 

DIAGNOSIS. 1h e symptoms are 
S(.» eharaeteristie. tliat a mistake can 
hardly be m;ule. ilie thyroid ^land 
is dislinctls reduced in size in about 
75 per cent, of the cases of myxedema, 
its outline beini^ hardly discernible 
bv ])al])alion in some of these, t*on- 
versely, some are abinu'rnally lari^e at 
first, and may then jL^Tadually atrophy 
irrej^ularly, the portion which fails to 
decrease being resistant to pressure. 

ETIOLOGY. — Myxedema occurs 
about six times in women to mice in 
men, and it may devlop at any lime <»f 
life, tboiigh the period ]>el\veen the 
thirtieth and sixtieth years si lows by 
far the largest pro|)(»rtion of cases. 
There is a marked familial influence, 
some families showing several eases. 
While hyj)oth vr( lidia, alcoholism, and 
.syphilis arc likely to be the predomi- 
nant parental fact<»rs, in true myx- 
edema tuberculosis and neuroses arc 
met with much more frequently in 
the family antecedents of the patient. 
The main causes appear to be rapid 
child-bearing, the menopause, worry, 
mental shocks, and injuries, especially 
to the head. Neoplasms, fungi, and 
entozoa capable of destroying or in- 
hibiting a sufficient area of the gland 
have also been knowm to cause it. 

" PATHOLOGY.— Atrophy, due to 
the development of fibrous tissue, the 


glandular elements of the organ be-* 
ing reduced in proportion, is the pre- 
dominating lesion in the thyroid. It 
may follow local inflammatory lesions 
in connection W'ith acute articular 
rheumatism, erysipelas, syphilis, ac- 
linomycosis, cancer, an acute thy- 
0 )iditis, local injuries, etc., which 
serve to destixw a ]>arl of the gland- 
idar ])arenchyma, and annul in ]n*n- 
portinn its secretory functions, l^x- 
cessivc child-bearing, shock, and the 
menopause can liardly be regarded 
as causes of an inflammatory process, 
liowcver, and it is prol>able that we 
are dealing, in this connection, rather 
with functional exhaustion of the or- 
gan, or with an endarteritis or peri- 
arteritis of its \ ascnlar supply. 

TREATMENT.— Hie curative ef- 
fect of thyroid gland in myxedema 
w’as disco\’ered by Murray, but here, 
as in the milder hyj>othyroifli;i. large 
doses shoi’ld not be used. ( )ne grain 
(O.Oy> (im.) rq’ the desiccated thyroid 
(American preparation), thrc'c times 
daily, suffices lo begin with ; tliis dose 
may be gradually increased ’S grain 
(0.03,^ (1m.) until 2 grains (0.132 
(im. ) are given at each nit'al. and 
until the temperature is raised to 
normal. If this is exceeded the dose 
should be reduced to l^j grains 
(O.OOO (Im. ) or less. 'I'lie pulse 
should also be watched, an increase 
of fifteen beats indicating the need of 
reducing the dose. I'he tolerance of 
each ease should be carefully studied. 
The patient should spend his time in 
an arm-chair during the day. at first, 
if possible, in the open air, and begin 
to walk around only when his tem- 
perature and pulse become normal. 
Violent exercise may prove fatal. The 
effect of the remedy is to cause grad- 
ual disappearance of all the morbid 
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symptoms, but if its use is discon- 
tinued they as surely return. Two 
grains (0.132 (jm.) daily suffice, how- 
ever, t(^ perpetuate the recovery in 
most instances. 

When tlie astlienia is marked and 
the heart, *as is usually tlie case under 
tliese conditions, is considerably di- 
lated, a small dose of digitalin, 
grain (O.fXLLS (im.), three times daily, 
or tile desiccated suprarenal gland of 
the L. S. I*., or, better, the pituitary 
gland, 1 grain (0.0(X) (hn.) during 
meals, greatly Iiaslcns flic curative 
jn*j )cess. 

Grafting of thyroid tissue is now 
ii^efi success fully to i>reveiit the need 
of ('••nsiantly taking thyoiid gland. 
'I'lie conditions for success acc<»rding 
to t lirist lani, <d Geneva, are: that 
<Mily normal and li\ing tissues bo 
used: that tlie grafts be small (alioul 
the si/e of a grain of wheat), but 
ver) nllnH'rnll^; that they be inserted 
in very sascular subcutaneous cellu- 
lar tissue, and that only hutiian thy- 
roid he employed. M'his makes it 
pussible to obtain small grafts from 
a remo\ed goiter c<»ntaiiiing areas ««f 
normal tissue, and to transplant them 
intt) the cretiinuts subject. The tis- 
stie can be kei>t alive an hour in 
I)hysiol(;gical saline solution. A very 
sharp inslniment should be used to 
cut the grafts to avoid crushing them. 
They are then intTY)duced iu situ, 
where they gain a ])erfect foot- 
hold, iiecoming perfect tliyroid paren- 
chyma. Christiani obtained di.stinct 
improvement in 60 per cent, of his 
cases, which included myxedema, 
cretinism, dwarfism, etc.., remarkable 
results in 34 per cent., and no result 
in 6 per cent. The most striking re- 
sults were in the various types of 
cretinism, f.c., infantile myxedema. 


SURGICAL DISORDERS OF THE 
THYROID APPARATUS. 
INJURIES. — When bacteria in- 
vade the gland a true acute thyroi- 
ditis (</. r., p. 46, fifth volume) occurs ; 
complications of a serious nature may 
follow, the gland having been in some 
instances converted into an abscess 
cavity f>r into a fibrous mass dev-oid 
of functions. .\ destructive injury 
may thus initiate cretinism in chil- 
dren and myxedema in adults. 

fn wounds of the thyroid, inflain- 
ination and jiiis formation occurs only 
when the solution of continuity is 
small and infection occurs. If the 
wound is of medium si/e or large, 
copious licniorrliage (sometimes very 
difficult to arrest) follows, and the 
exposed tissues arc cleared of foreign 
materials under strict asepsis, they 
may heal by first intention. 

A chronic thyroiditis may follow 
the. acute ty))c. hovNCver, eitlicr 
through perpetuation of the infec- 
tion iu some small portion of the 
gland or the fi»rmalion of a sinus 
which fails to heal. In the majority 
of instances, it occurs concomitantly 
with chronic ])roccsscs, siicli as syph- 
ilis, tuberculosis (e.specially the mili- 
ary form), echinococcus cysts, actino- 
mycosis, etc. 'flic prognosis in these 
cases is less favorable than in the 
acute form, since more or less im- 
pairment of the functions of the organ 
follows the destructive action f)f the 
abscess upon tbc glandular tissues 
and the resulting fibrous induration. 
Both the acute and chrcniic types arc 
prominent causes of hypothyroidia 
with its long train of morbid results. 

The formation of a thyroid abscess 
causes the course of the process to be 
more protracted. As a rule, tire 
glandular mass is studded with nu- 
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merous purulent foci, which, if close 
one to tlie other, tend to run tojjether. 
Each abscess tends to break through 
the adjacent soft tissues, including 
the skin. The trachea and esophagus 
may therefore be invaded by a puru- 
lent stream when rupture (>ccurs. 
Metastatic abscesses may also appear 
in the cervical cellular tissue. When 
spontaneous rupture occurs through 
the skin, or when tlie al)scess is sur- 
gically evacuated, the inllammalorv 
process recedes rapidly. When, ht>w- 
ever, it is left l(» itself, the purulent 
infiltration of surrounding parts may 
give rise to serious complications, by 
involving, besides the trachea and 
esophagus, referred tr> above, the 
mediastinum, the pleura, and the 
lungs proper, causing septic pneu- 
monia, and also the large vessels of 
the neck and chest and thus causing 
pyemia. ^'hyroid abscesses bleed 
readily and arc sometimes the source 
of severe capillary hemorrhages. 

TREATMENT.-The treatment of 
U'ounds of the thyroid is subject to 
the rules that prevail elsewhere, but 
conservation of normal tissues should 
be the aim, even in arresting liemor- 
rhage ; ligatures and forceps in fact 
will tear through if attached to its 
parenchyma ; hence they shcmld be 
confined to vessels and the frame- 
work and skin, using cautery, cold, 
astringents or other familiar meas- 
ures, if suture ligatures or purse- 
string sutures fail to hold. 

Where no solution of continuity 
exists and an abscess forms, .surgical 
measures ma}" become iieces.sary. Ac- 
cording to Kocher: “The presence of 
pu.s is difficult to demonstrate and 
premature incision must be avoided. 
If necessary, the gland itself should 
be exposed. If incision of the abscess 


is not followed by rapid recovery, the 
presence of multiple abscesses should 
be suspected. Fistula points to ex- 
tensive necrosis. In such a case the 
affected half of the gland must be 
excised. Partial thyroidectomy may 
also be considered in cases of thy- 
nuditis that have become chronic 
and in cbemicotoxic thyroiditis.” In 
the chronic thyroiditis attended by bv- 
potliyroidia, thyroid gland should be 
given, and the actually diseased part 
removed surgically, especially if dysp- 
nea is ])resent. The chronic proc- 
esses due to sy/^hilis, luhcrculosis, 
rchiiiococcns cysts, and actinomycosis 
should be treated l>v the measures 
indicated in those conditions. 

SURGERY OF THE THYROID. 

Of the operations on the thyroid 
and paratbvnu'ds tliose performed for 
g»»iter are the most important. 

INDICATIONS. — Tn .simple goiter sur- 
gical treatment i.s occasionally domarulcdi 
(1) owing to the disfigurement, where tlie 
swelling i.s large; (2) because of symptom-i 
due to pressure on the trachea, esophagus, 
larynx, or other structures in the neck or 
iipfier part of the thorax: (3) when en- 
largement of the goiter is rapid and a 
malignant nature is .su.spected; (4) when 
symptoms <»f hyperthyroidism appear; (.Si 
when infection of the goiter occurs. Many 
I>aticnt.s rf»mc to the surgeon for cosmetic 
reasons alone. The risk all ending opera- 
tion in simple goiter beitig slight under 
proper precautions, radical treatment, 

7'idcd medical meaxurcs have t^roren hi- 
rffectual, may he looked upon with favor 
in cases requesting it, — especially .since a 
considerable pn»portion of simple goiters 
may subsequently undergo changes re.sult- 
tng in injury to the heart, kidneys, and 
liver, and possibly become cancerou.s in 
later life. 

Goiters should be operated on when they 
are nodular, cystic, or beginning to ad- 
here to neighboring structures, especially 
in adults. Removal of both lobes of the 
thyroid is, however* to be avoided in non- 
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maligrnant goiters. Tf both are enlarged, 
unilateral removal is indicated, the lobe 
which is the larger and extends lower and 
more deeply into the neck Ixdng the one 
to be removed. At times this deeper lobe 
is the larger of the two; it should, never- 
theless, be the one to be selected for re- 
moval. Where the trachea is displaced, 
that lobe which causes the distortion 
should he removed. In adenoma or cystic 
goiters, Socin's operation, intraglandular 
enucleation, may he resorted tt). 

In diffuse colloid and general adeno- 
matims goiter, the removal of one lobe and 
of the isthmus is generally the procedure 
of choice, though in some instances re- 
moval of a portion of each lobe, as advised 
and practised hy Mikulicz, is required. 
After the unilateral operation the remain- 
ing lobe generally’ undergoes later a re- 
duction in si^e. Since, niorcov'er. the 
extirpated lobe is that which i'^ the 
nujst disease<l, or exclusively diseased, the 
gr<‘:uer part of the enlargement can gen- 
erally he renuived without serious reduc- 
tion of the properly functionating paren- 
chyma. 

fn rapidlj' growing parenchymatous 
goiter in young iiidivnluals arterial ligation 
has hcon advised for the purpose of cau'^- 
ing alr<)phy of the. goiter tissue. 

Encapsulated thyroid tumors may be 
removed by perforation of the gland sub- 
stance and enmdeation with the finger or 
a blnnl instrument. This is generally the 
ease in the largest suhsternal g<iiter.s. 
.V"ncai>sn1ated thyrend adenomata arc apt 
to become cystic. Enucleation is. here 
again, the. procedure of choice, tapping or 
jnjectitm, which might suggest themselves 
as simpler expedients, being inadvisable. 

Tapping may, however, be resorted to in 
the course of removal of a cystic sub- 
sternal goiter, to facilitate its extraction 
from beneath the .sternum. Even in freely 
movable goiters, provided they can be 
pushed down behind the sternum or 
clavicle, removal is considered advisable, 
as a prophylactic measure. 

Tn large adenomata in which there is 
only a thin layer of thyroid ti.ssue over an 
extensive area of the tumor resection- 
enucleation may be carried out, the por- 
tion of thyroid tissue over the tumor be- 
ing left attached to and removed with it, 
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aud the cut edges of the gland then united 
with sutures. 

OPERATIVE PRECAUTIONS.— Tn 

operating for goiter or any other tumor of 
the thyroid, it should be borne in mind 
that the internal jugular vein may be 
found lying on the goiter, and that the 
recurrent laryngeal nerve is very dose to 
the thyroid artery on the right, passing 
either under or over it, being deeper and 
against the esophagus on the left side. 
The proximity of this nerve to the goiter 
on both .sides exposes it greatly not only 
to operative injury but al.so to pressure by 
the growth, with paresis of one or both 
local cords as result. To avoid, therefore, 
having the operative prt>cediire incrimi- 
nated for any laryngeal motor di.sorder .siib- 
sequenlly discovered, the operator should 
always have a competent laryngologist 
examine the larynx. This wdll aid also in 
deciding whether a general anesthetic can 
be used; for if there is paresis of the ab- 
ductors, a tracheal distortion or contrac- 
tion of the tracheal lumen from any cause 
capable of causing dyspnea, general anes- 
thesia is contraindicated. Local anesthe- 
sia plus scopolamine-morphine anesthesia 
(<;. r.) should be employed. As shown by 
several instances, sudden death may occur 
during the operation: from general anes- 
thesia. closure of the glottis, pressure upon 
the trachea, or bending or coll.apse of the 
latter when the goiter is raised, irritation 
of the laryngeal nerves, reflex cardiac ar- 
rest, air-embolism, and hemorrhage. 

Another cause of death should be 
guarded against, viz., acute thyroidism, a 
term given to a condition which may ap- 
pear at any time within tw'o days after 
the opera tifm and sometimes almost im- 
mediately after it, and consists of intense 
dyspnea, a very rapid pulse, high periph- 
eral temperature, which then falls rapidly 
to .siibnr>rmal with death in a few* hours. 
This condition has been attributed, as its 
name indicates, to the colloid freed by thy- 
roid as it is being enucleated, which is 
thought to be absorbed by the exposed 
tissues, and to a toxic action of this 
colloid — the so-called thyrotoxis. 

[This explanation, based on a pure 
assumption, diverts the operator’s attention 
from the true condition present, profound 
shock. It has been my good fortune to 
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save life when called in after the surgeon 
with the means generally recommended: 
avoiding colloid leakage; adrenalin solu- 
tion applications, cauterizing the stump or 
suturing the capsule over it. drainage, etc. 
had failed to arrest the lethal trend. Al- 
most immediate recovery was obtained, 
when deep shock ('due from my view’point 
to a temporary arrest of adrenal functions 
owing to loss of the stimulus the adrenals 
receive from the thyroid hormone) w'as 
accepted as cause, and adrenalin in saline 
solution injected intravenously. S.] 

The parathyroids are important organs 
in this connection. Gley showed removal 
of these small organs causes tetany. 
Hcncc the fact that the parathyroids should 
always he respected in all operations on the 
thyroid. They are usually avoided by 
leaving iu situ the posterior portion of its 
capsule, behind which they lie. They arc 
quite small, only al>out the size of small 
flattened peas or beans (almost 7 nim. in 
length by 4 in breadth and 2 mm. in thick- 
nes.s). In the thyroid proper they will be 
found to be as it were independent, being 
separated from the tbyroi<l parenchyma by 
a capsule. If one is acci<lctitally re- 
moved it should at once be returned to 
the capsule of the thyroid lobe left in situ, 
but tetany fails to develop as a rule, if 
two uninjured parathyroids remain, unless 
the patient eats much meat. 

Should parathyroid tetany develop, para- 
thyroid grafts (.see vol, i, p. 737) shouhl 
he implanted as .so<»n as possil)1e, hut in 
the mean time, as advised by C. (1. Mayo, 
the parathyroid scrum of Heelie and 
Berkeley, should he injected and a 5 per 
rent, solution of calcium lactate given 
orally, to prevent the attacks of tetany, 
which, untreated, may cause death. (Sec. 
also l*Ki AXV, p. 62^. vol. iii.) 

Operative Technique. — .According to C. 
H. Mayo, experience in 5(KK) operations 
has shown that the best exposure to be 
obtained is through a transverse incision 
low in the neck, the skin and platysma 
being turned together each way from the 
incision. Shouid further exposure be 
neccs.sary, the sternohyoid may be sec- 
tioned high in the exposed area to prevent 
movement of the cutaneous scar and pre- 
serve a workjng muscle, Tn simple goiters 
it is best to extirpate a greatly enlarged 


lobe. If both lobes are symmetrically en- 
larged, division of the isthmus with 
double resection of the gland is indicated 
for the best cosmetic results. Midline en- 
capsulated adenomas should be enucleated 
with division of the isthmus. Lateral en- 
capsulated adenomas ina}' he enucleated 
or the whole lobe extirpated. 

Recent experience has increased the 
frequency w'ith which a i>ortion of each 
lateral lobe, rather than the whole of one 
lobe, is removed. In 4.S per cent, of non- 
toxic goiters dealt w'ith at the Mayo 
Clinic the enlargement proved to he due 
to multiple adenomata of various types, 
.seldom con fined to a single lobe of the 
thyroid. 1'hu.s in many instances, “double 
resection” is the procedure actually car- 
ried out, the posterior portion of each lobe 
being, however, left in situ. In toxic 
goiter patients Willard Bartlett (1017) re- 
sorts to a bilateral operation removing 
most of the gland tissue on both sides — 
subtotal thyroidectomy. To enable lady 
patients to conceal the scar wdtli a chain, 
string of heads, or ribbon, this surgeon 
passes a chain about the neck w'itli tlie 
patient in tlic u.snal erect posture and 
marks out the incision along it in advance. 

Tn Balfour's technique, the isthmus is 
first divided, and a series of artery clamps 
placed on the larger vessels in the capsule. 
The lobe to he operated on is then en- 
circled with an incision through the cap- 
sule just anterior to the clamps, and the 
glarKl resection made by we(lging out the 
anterior part of the lobe. A continuous 
mattress suture of catgut is then intro- 
duced behind the line of forceps, con- 
trolling bleeding and obliterating the cav- 
ity in the center of the lobe. Returning 
in the opposite direction, the same suture 
catches the edges of the capsule and rolls 
them together into the semblance of a 
normal thj'^roid lobe. The opposite lobe is 
then similarly dealt with. Pool (1917) in 
many cases uses a clamp wdth long deli- 
cate blades instead of the scries of artery 
forceps; the clamp not only controls 
hemorrhage but also facilitates the resec- 
tion by lifting up and steadying the thy- 
roid lobe. Bartlett closes the skin in- 
cision with No. 0000 Chinese silk on a No. 
12 non-cutting cambric needle. Accord- 
ing to Miles F, Porter (1919) the best re- 
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suits are secured by closure with subca> 
ticular sutures, supplemented by adhesive 
plaster, if necessary, to perfect the coap- 
tation. 

C. K. DE M. Sajoits 

Philadelphia. 
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TOBACCO. — "1 a 1) a c u ni Cttdiacco, 

Icjif loliaccn) i> the coninuTcial <lric(l 
leave.-' <»l* Xicotintni tnbacuui (fani., Sola- 
naceaO. ToI)accn has been official in most 
phariiiacopo-ias, but llic leadiiij.): onc.^ have 
<li.'>carilcd it. I'or commercial purp(»ses 
the petiole ami midrib arc rerimved, and 
are known a-* tobacco-stcm.s, wliich arc 
larjicly employed as an iiiNecticide, espe- 
cially by dori^-t'^. The plant is a tall, 
stout, glamlular, hairy herb, with larjj^c, 
Irm^j^ leave.s, annual or perennial, accord- 
inj? to the region in which It jirows. The 
leaves are gathered and hung up, for sev- 
eral weeks, to dry or “cure," with the tops 
downward. After curing, the leaves are 
removed from the stems, assorted as to 
size and quality, gathered into small 
hutidles (hands), and packed for market- 
ing. Tobacco contains, in addition to a 
number of salts, resin, gum, sugar, etc., 
1 to 8 per cent, of the p<»ison, nicotine, the 
amount of which determines the strength 
of tobacco, and nicotianin, or tobacco- 
camphor, which is the source of the aroma 


or flavor. While the toxic action of to- 
bacco-smoke was thought to be due chiefly 
to nicotine, certain oxidation products, as 
collidine, p 3 Tidine, picoline, and other 
bases of the .same series, beside.s ammonia 
and traces of etliylaniiiic, niu.st he con- 
sidered in that connection. When sub- 
jected to dr}^ distillation, tobaccf» yicld.s a 
brown-black, tar-like liquid of a strong 
and very characteristic cmpyrcumatic 
odor, called oil of tol)acco. The principal 
interest of tobacco to the physician cen- 
ters in its i>f>isonou« cfYecls. 

PHYSIOLOGICAL ACTION. -To- 
bacco is a local irritant to mucous mem- 
branes, a stimulant to the secretions, and 
when swallowed is a laxative or purge, 
depending on the amount ingested. Ex- 
periments with nicotine have shown that it 
causes a brief primary .‘•timulatioii of the 
spinal cord, medullary centers, and, in par- 
ticular, the ganglia of the symjiathetic 
and vagosacral autonomic sj'stems, fol- 
lowed by marked det>rcssion of the same 
nerve-cell.s. 1'hese actions account for the 
rise in blood-pres.sure through vasocon- 
striction, the glamlular stimulation, and 
the excitation of invohmtary muscle tis- 
sues. including those of the alimentary 
tract and bl.'idder, whicli small amounts of 
the drug customarily produce. After 
larger aimniiits. the opposite cITerts pre- 
vail, (lannon, .Vub, ami Hingcr have 
shown nicotine capable of exciting in- 
creased activitv of the adrenals. 

ACUTE POISONING.-ln overdose. 
r*r ill tli<*se unaccustomed to its use. it 
produces nausea and vomiting, quick, 
deep, and tlien labored respiration, great 
muscular relaxation, giddiness, mental 
confusion, restlessness, feeble circulation, 
general depression, and. occ«nsionally, 
clonic ct'uvulsions (apparently of spinal 
origin), followed liy complete los.s of 
reflexes, and death from respiratory 
paralysis. Many of the fatal cases have 
followed the ii.se of tobacco as an external 
antiseptic application, or a.s a parasiticidal 
enema, rapid absorption of the nicotine 
following. 

CHRONIC POISONING. — A long- 
continued heavy u.se of tobacco produces 
chronic inflammation of the upper air- 
pusssages (nasopharyngitis), indigestion, 
anoriixia, cardiac irregularity and palpita- 
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tion (tobacco-heart), deafness, headache, 
giddiness, tremors, and other, nervous 
symptoms due to congestion of the brain, 
spinal cord, and peripheral nerves. The 
eye loses its vision for colors, and com- 
plete blindness may result from degen- 
eration of the optic nerve. The testicles 
atrophy and become discolored, and the 
ovary of the female habitue shrivels into 
a small kernel, hard and yellow (hbrous 
degeneration). Lilndo and virility are 
markedly diminished. U believed that, 
owing to the frequent increase of blood- 
pressure, it causes arteriosclerosis, a com- 
mon result of long-continued abuse of 
tobacco. 

Most of the evil effects from tobacco 
abuse, unless very pronounced, disappear 
upon removal of tbe drug, fresh air and 
exercise, baths, bromides and digitaH.*» to 
slow and strengthen tbe irrital)le heart, 
and similar hygienic and symptomatic 
measures. Jt is claimed that the l>Iood- 
pressure is increased, and that arterio- 
sclerosis is a common result of long-con- 
tinued abuse of tobacco. 

TREATMENT OF ACUTE POISON- 
ING, — When poisoning has occurred from 
the ingestion of a poisonous dose, and 
there is not free' enie.sis, wash out tbe 
stomach repeatedly, using an abundance 
of warm water, or give an emetic of 
mustard (4 dnims in 1 to 4 ounces — 15 
Gin. in 30 to 120 c.c. — of water), zinc sul- 
phate (20 grains in 1 ounce — 1.3 Gm, in 
30 c.c. — of water), or apomorphine hydro- 
chloride Ii} podcrniically (2 to 4 minims 
— 0.12 to 0.25 c.c. — of a 2 per cent, solu- 
tion); repeating every fifteen minutes till 
effective. To antidote the residual poison 
give tannic acid (30 grains in 1 (iunce — 2 
Gm. in 30 c.c. — of water) before vomiting 
has ceased, or before last siphoning of 
stomach. If tannic acid is not at hand, 
give iodine (1 to 2 grain.s — 0.06 to 0.12 
(im.) — with potassium iodide (5 to 10 
grain.s — 0.3 to 0.6 Gm.) in water (1 to 4 
ounces — 30 to 120 c.c.); strong tea or 
decoction of oak-bark (4 dram.s in 4 
ounces — 15 Gni. in 120 c.c. — of water) may 
be used. To eliminate the absorbed 
poison give water freely and spirit of 
nitrous ether (1 dram— -4 c.c.I. To coun- 
teract the dangerous symptoms, give 
strychnine nitrate hypodermically (Hs 


grain — 0.0024 Gm.), or administer tincture 
of nux vomica (30 minims — 2 c.c.) by 
mouth to stimulate respiration and sup- 
port the heart. Stimulate with brandy or 
whisky (2 to 4 drams— 4 to 8 c.c.) per 
dose, or spirit of chloroform (20 to 40 
minims — 1.3 to 2.6 c.c.). The patient 
should be kept in the recumbent position 
w'itb warm applications to the chest and 
extremities, and cold applications to the 
head. W. 

TOE, HAMMER-. See Ortho- 
pedic* SrRGERV. 

TOE-NAIL, INGROWING. 

See X.MLS, l^ISE.A.SES A.NI) Injhrv ok. 

TONGUE, DISEASES OF.— 

TONGUE-TIE, OR ANKYLOGLOSSIA. 

- -This condition is due to an abnormally 
short fnenuin lingua*, to which were for- 
merly attributed many of the disorders of 
infancy. Jt is only when it i*< sufficiently 
.short to cau>e tlie tongue li» be held be- 
hind the incisors that a frenum can pre- 
vent suckling or interfere with articula- 
tion. In most cases, the trouble disap- 
pears as the child grows, persistent 
tcniguc-tie being extremely rare. 

Undue elongation of the frenum may 
produce similar .symptoms, especially when 
it.s upper insertion is itnusually near the 
tip. 

Treatment. — Although division of the 
frenum presents no difticuliy, it is prac- 
tically never indicated. Again, it may be- 
come dangerous if the presence of the 
ranine arteries is not borne in mind, fatal 
hemorrhage having occurred. The tissues 
.should therefore be carefully examined 
and the portion cut be isolated from any 
vessel encountered. Blunt-pointed scis- 
.sors are used, after anesthetizing the parts 
with a 10 per cent, solution of cocaine, 
applied with a camefs-hair pencil. The 
mouth should be kept scrupulously clean. 

When the frenum is excessively long, 
reaching sometimes to the point of the 
tongue and impeding its movements, sim- 
ple section is not sufficient; axcition must 
be resorted to. 

LINOtTAL PAPILLITIS.— This is an 
inflammation of the papillae of the tip of the 
tongue, sometimes ulcerative, often met 
with in gastric disorders. Its only symp'* 
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tom is a burning or lancinating pain on 
the anterior two-thirds of the organ, with 
greater intensity on its tip and borders. 
The pain, often recurring at intervals in 
the form of neuralgic attacks, is aggravated 
by the ingestion of food — solid or liquid, 
excepting of milk. No other trouble, 
either of general and special sensibility or 
of the salivary secretion, is observable. 
Examination with the naked eye does not 
reveal any initiccable alteration, but 
examination with the magnifying-glass 
shows, in several places, and chiefly on 
the borders and lip of the tongue, little 
red points, ulcerated and very tender, the 
number of which is greater in proi)ortioti 
as the pain is imjre violent. The lesions 
are evidently in the sensory terminals of 
the lingual mucosa. 

Treatment. — I'nuching (vidth the aid of 
the niagnifyiiig-glass) each ulcerated tip 
with pure silver nitrate fused on the end 
of a probe or galvanocautery, a few points 
heiTig cauteri'/ed at each sitting, is the 
only efticicnl local measure, besides treat- 
ment of the causal gastric disorder. 

PARENCHYMATOUS GLOSSITIS.— 
Indamniation of the tongue is usually due 
to tranmatism. It may be caused by slight 
injuries inflicted during mastication, or to 
carious teeth, scalds, bites, incised or 
punctured wounds, laceration, etc. In- 
damination of the tongue probably never 
occurs without the intr<»(liictioii in its 
parenchyma of some pyogenic organism. 

Symptoms. — Swelling of the organ, 
srunetimes causing it to protrude from the 
mouth, is Usually the first symptom. 
Severe pain follows and deglutition is im- 
peded. When the swelling involves the 
lymphatic elements in the posterior por- 
tion of the tongue, dyspnea may appear, 
owing to pressure on the ei)iglt»ttis. 
Stomatitis and ptyalism are more or less 
marked. The breath is usually fetid, 
owing to a thick, yellowish coating on the 
lingual surface, which may also present 
stria: of ulceration. There may be con- 
siderable fever. The .symtoms become 
aggravated up to the third or fourth day, 
when there is a lull, followed by gradual 
improvement. Occasionally an abscess 
forms deep in the organ, as a rule, close 
to the periphery. Gangrene sometimes, 
occurs; rarely, but one side is affected. 


Treatment. — The tongue should be kept 
moist and clean, by means of a mucilag- 
inous solution containing 10 grains (0.65 
Gm.) of boric acid to the ounce (30 Gm.). 
This can best be done by the patient him- 
self with a cotton swalj. A 25 per cent, 
solution of argyrol is effective for super- 
ficial ulcerations. Continuous cold com- 
presses or, if the mouth can be clo.sed, 
small pieces of cracked ice are grateful. 
When there is great infiltration, scarifica- 
tions with a thin knife (under antiseptic 
precautions) afford marked relief if a cou- 
ple of r)unces at least of blood arc drawn. 
Severe pain may he counteracted by paint- 
ing the organ occasionally with a 4 per 
cent, solution of cocaine. When an ab- 
scess forms, evacuation of the pus by in- 
cision soon reduces the glossitis. 

When feeding becomes difficult a cath- 
eter introduced on the side of the tongue 
into the j)yriform sinus — alongside the 
larynx — adequately serves for the giving 
of liquid food. Rectal alimentation is 
sometimes necessary, and occasionally 
tracheotomy to avoid asphyxia. Saline 
purges early in the case tend to shorten 
the duration ()f the glossitis. 

CHRONIC GLOSSITIS.— This condi- 
tion. also known as glossitis desiccans, is, 
in many cases, attributed to syphilis, when 
in truth it is but the result of tobacco 
irritation, or, as shown by Broeq. due to 
gastric affections in rheumatic subjects. 
Strong alcoholic drinks are occasionally 
the cause. 

Symptoms. — The tongue is red and sen- 
.sitivc, especial near the edges, and oval 
grayish patches rehcmhling those of syph- 
ilis replace papilke or epithelial cells wdiich 
have yielded to the supcrllcial ulcerative 
process. The reseiiihlancc to syphilis is 
accentuated by deep furrows, which tend 
to separate the Pmguc into island-like, 
lohulated surfaces. A foul breath is 
often present, especially in drunkards. 
The history and the results of treatment 
alone facilitate diagnosis. 

Treatment. — Correction of dietetic 
errors is of prime importance. If syphilis 
is suspected, a course of potassium iodide, 
freely diluted with water, will do no harm 
if no luetic trouble i.s present. Applica- 
tions to the furrows of silver nitrate solu- 
tion* 20 grains (1.3 Gm.) to the ounce (30 
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C.C.), with a camer.s-hair pencil (never the 
solid stick), or if the tongue is sensitive a 
25 per cent, solution of argyrol, soon im- 
proves them. The oral cavity should be 
kept scrupulously clean, and washed out 
three times daily with ii saturated solution 
(1 dram — 4 Gm. — to the pint — 5t)0 (ini.) of 
potassium chlorate. If pain exists, espe- 
cially after meals, the tongue should be 
cleansed and a 4 per cent, solutioti of 
cocaine applied with a cotton pledget to 
the painful areas. 

LEUKOPLAKIA. — This disorder is as- 
similated by A^arious authors to psoriasis, 
herpes zoster, etc. While it may affect 
the entire mouth, it i^ usually Tno^t marked 
on the tongue, and consists of whitish, 
opaline patches of cicatricial aspect, which 
tend Iti disappear sjioiitaiieously and to 
reappear. It awakens no symptoms other 
than slight pain at the scat of the lesions, 
which are, in reality, narrow, minute 
ulcers. The pain is increased by contact 
with irritants. 

Leukoplakia occupies an important po‘-i- 
tion in diseases of the tongue, since it is 
thought by many authorities to he a fre- 
quent— in at least one-third of the crimes — 
precursor of epitheliornatous cancer of 
that organ. The lesions usually consist of 
epithelial thickenings which many assimi- 
late to, or trace to, syphilitic mucous 
patches (79,85 per cent., Krh; (>5 per cent., 
Neisser). Hence the need, in every in- 
stance, of a Wassermann to establish the. 
diagiiosis. It has been oliscrved in child- 
hood as a result of hereditary syphilis. 
Smoking — including the pressure of the 
pipe-stem — angular tooih-fragments or de- 
fective plates have also been incriminated. 

Treatment. — A 20 per cent, solution of 
potassium iodide frequently painted on the 
affecte<l prnnts, according to U<»senberg, 
has cured stubborn leukoplakia in a few 
days. Other efficient agents are X-rays, 
and an ointment of salicylic acid 5 grains 
(0.3 Gm.) to the ounce applied several 
times daily according to I fartzcll. A cop- 
per sulphate, 20 per cent, solution, applied 
daily over the cleansed tongue, is pre- 
ferred by some. 

The first sign of cancerous change as 
observed by Parker is cracking in the 
white covering or its ragged border whkb 
exudes blood or serum, a feeling of stiff- 


ness in the affected area being also ex- 
perienced. When such an area becomes 
indurated to any degree local excision 
should not be delayed. It is the only way 
to avoid the final c‘volution of this disease 
into true epithelioma. Solid silver nitrate 
should never be used. 

ECZEMA OF THE TONGUE.— This 
condition is characterized by the presence 
of patches on the tongue, also sometimes 
on the cheeks and lips, which tend to heal 
ill the center while the border spreads to 
unite with that of other patches. It is due 
lo desquamalion of the epithelium. The 
peculiar appearance of the organ has 
eauseil the dist^a^c to l>e termed also geo- 
graphical tongue, owing to the sinuous 
outlines of the patches. Some itching ami 
burning are alxnit all the symptoms com* 
plained of during the many years the dis- 
order may last, it is (»ften mistaken f{»r 
.syphilitic ulceration, and is due, in most 
instances, to a gouty diathesis. 

Treatment. — '.riie itching and biirnitig is 
relieved by a 4 per cent, solution of 
cocaine applied with a cotton pledget. 
The iodides or thyroid gland and a meat- 
free diet should then be employed for a 
time to c(»unterael ihe formation i(txi(‘ 
waste. Locally cither a 25 per cent, solu- 
tion of argyrol, a wealc solution f>f silver 
nitrate, or a sauirate<l solution of potas- 
sium chlorate are efficient measures if U'.etl 
frequently. 

ULCERATION OF THE TONGUE.— 

'I'lie,^ t<ingae frequently becomes the seal t>f 
ulcers, benign and malignant, and the 
recognition td their true identity is fre- 
quently of im]>ortanee. They may be 
divided into four classes; — 

Simple Ulcer. — This u.sually occurs 
around the edge of the tongue, and its 
border may he tumefied and raised, .'is in 
epithelioma. In the neighl)orhood, how- 
ever, may often he found a carious tooth, 
or the lesion may he traced to some otiun* 
form of traumatism. While there is 
swelling around the base, it is limited in 
extent and there i.s no induration such a.s 
characterizes cancer. 

Upon removal of the catiscr and the 
remedkl measure.s described under Glos- 
sitis, it soon disappears. 

Syphilitic Ulcer. — These are usually pre- 
ceded by induration; in cancer this indu- 
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ration almost always appears after the 
ulcerative process has bejyun. The ulcer 
in syphilis is usually located near the tip: 
a cancerous ulcer is on the side. There 
are usually two or more guiriinata; can 
ccrous ulceration is always single. The 
tongue is often furrowe<i and fissured in 
syphilis; never in cancer. There is tdleii 
a history of syphilis, and test treatment 
soon establishes the diagnosis. 

Tuberculous Ulcer. — This ulcer is single, 
as in cancer, flut there is induration; 
though it may. by its erdor. resemble a 
guniiiia, it is nfteii yellow. 'J'lie l)ase may 
tjresent minute, yelluwish <l<>ts. even if tbe 
ulcer is grayish white; this is the main 
liabitat <jf tubercle hacilli, wliich can often 
be detected in scrapings. 'ruberculous 
ulcers sonietinii's heal, leaving a scar; a 
c.incerous ulcer spreiuls steadily. A tuber- 
culous ulcer uMially coexists with tuber- 
culo^is in am n her regirm, e.^'pecially the 
laryiiK. Liiiius rarely, if ever, attacks tbe 
loiU'Ue primarily. 

Cancerous Ulcer.— The iiUor attemling 
cancer, besides tbe features alrea<ly noted, 
is ragged and evertetl, pr(»gresses irregu 
larly in \arjous directions, and is angry - 
Inoking. It s(Min becomes fungous and 
granular, Is covered with an ichorous, 
felitl litinid. and bleeds upon the least con- 
tact; a comlition witnessed in no <»lher 
variety. The neighboring glands soon be- 
come (-nlarged: the only condition in 
which this also occurs is lupus, but this 
seldom if ever attacks the tongue firi- 
niarily. 1'lie age of the patient, beyond 
forty years, at which cancer <»ceur.s, is 
seldom, if ever, that at which lupus is 
observed. 

Treatment. — The treatment is, of course, 
that of the causative condititm, but the 
local measures are those deserihed under 
C hronic Glossitis, 

TUMORS OF THE TONGUE,- Statis- 
tic.s based upon 13,824 recorded ca.ses of 
tumor by Roger Williams show ed that out 
of this number 880, <ir 6.3 per cent., origi- 
nated in the tongue. Of these, 804 were 
epithelioma (91,3 per ccnt.\ while the re- 
maining forms consisted of sarcoma (of 
which but 33 cases had been reported up 
to 1910 according to Serafmi), papilloma, 
cystoma, fibroma, adenoma, myxoma, and 
angioma* 


Ranula is a relatively common retention 
cy.st of the sublingual or submaxillary 
glands; mucous cysts originating from the 
mucous glands of the floor of the mouth 
on each side of the tongue and also im- 
mediately Iiehiiul the incisors under the 
freiinrn, which it raises, are not iiitrc- 
(piently taken for more serious growths. 
This applies also to thyroglossal or thyro- 
lingual cysts, formed I.»y remnants of the 
mucous glands of the thyroglossal sinus 
which, in the embryo, passes from the 
f<»raiiicn cecum of the tongue to the thy- 
roid i^lhmus, and also to sublingual der- 
moids formed from remnants of the duct 
Iietvveei! the ft)ramen cecum and the hyoid 
bone. All these benign grow'ths rarely 
attain large size, but at times this is suHi- 
cient to interfere w’ilh speech and degluti- 
tion. Parasitic cysts, including echino- 
cocci, cystieerci, etc., have, also been 
found, tliough rarely, in the lingual tissues. 

Treatment.— Jn ranula or any of the 
mucous cysts, excision of the cyst is the 
most .satisfactory' procedure. f.)r an incis- 
ion may be made and the interior i.s cau- 
terizes! vvitli phenic acid. .All other benign 
growtlis should be extirpated if they cause 
any discomfort, b'or the removal of thy- 
roglossal cysts, general anesthesia and 
preliminary tracheotomy may he retiuired. 
G. 1». New reports 2 cases of lingual 
Ivtntdiangioma cured by radium. 

CANCER OF THE TONGUE.- As 
.shown al»ove, the variety of cancer most 
frequently met with here is epithelioma. 

Symptoms.— These deptmd upon the lo- 
cation of the lesion. When it begins far 
back in the mouth, the sulimaxillary'^ or 
posterior sublingual regiiins become sen- 
sitive, and darting pains reaching the ear 
are comphiined of. Lobular, nmvablc, 
hard swellings may perhaps l>e felt: infil- 
trated glands. Deglutition soon becomes 
somewhat impaired, and the tongue is 
moved with difficulty during articulation. 
The sulnnaxillary glands have, by this 
time, probably become, fixed and enlarged, 
and the disease progresses rapidly. Pro- 
fuse ptyalism i.s soon followed by the 
expectoration of foul pus, often tinged 
with blood — all evidences that ulceration 
has begun. This exposes the patient to 
death from hemorrhage, owing to the 
proxiraity of the growth to large vessels. 
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. When the growth starts anteriorly, the 
process may be followed with more pre- 
cision. A small slit or crease, a minute 
hypertrophied papilla, or a small warty 
projection may prove to be the primary 
focus. The crown of this soon become^ 
ulcerated and covered with thin scabs, 
which the patient removes as fast as 
formed, leaving a bleeding surface. Then 
gradually develops the typic.'il epithelio* 
matous ulcer with ragged edges, and a 
hard, broad, infiltrated base and fungous 
outgrowths filled with fetid pus, which 
gives the breath a repulsive odor. As the 
neoplasm spreads, the suffering of the pa- 
tient becomes gradually more acute, the 
tongue is immovable, the suhinaxillary 
glands markedly enlarged, and he grad- 
ually sinks as a result of starvation and 
exhausti<ui, if hctiiorrhage does not bring 
on sudden death. When the grow'th be- 
gins anteriorly, the lymphatics are not in- 
volved as early, and the chances for a suc- 
cessful operation are consequently greater. 

Etiology. — Cancer of the tongue is 
comparatively rare among w<mien — about 
16 per cent, of reported cases. This is, 
to a certain degree, accounted for by the 
caus.ativc factors, the principal ones being: 
smoking, jagged teeth, the scars of .syph- 
ilis, alcoholic drinks, the pressure of a 
pipe-stem on one spot, traumatism; vari- 
ous disorders of the tongue, especially 
leiicoplakia, etc.; brictly, any condition 
which tends l<j cause irritation of circuin- 
.scribed area of the organ. The promis- 
cuous application of .solid nitrate of silver 
or any kind of caustic is also thought to 
be a prolific source. 

The age of incidence corresponds to 
that of cancer in other parts of the organ- 
ism, namely, after 45 years. Occasionally, 
however, it occurs earlier, luil large pro- 
portion of such ca.ses are observed in 
women. Hereditary predisposition may be 
traced in many cases. 

Prognosis. — Left to itself, lingual epi- 
thelioma steadily progresses, and death 
occurs in from eighteen months to two 
years after the character of the neoplasm 
has been recognized. In a serie.s of 69 
cases treated by Sachs the average time 
between the onset and the time the cases 
presented themselves for treatment was 
five months. It is probable, therefore^ 


that two years rcpre.sent the average dura- 
tion of life. The prognosis is also greatly 
influenced by the operation; the more 
radical this is. the better are the chances, 
especially if glands arc involved. Early 
involvement of the glands is an unfavor- 
able sign, particularly when the cervical 
glands behind the angle of the jaw are 
affected. An operation, if performed when 
the case is not too far a<lvanced, invariably 
l»roltmgs life even in case.s of recurrence. 
This is especially evident in private cases. 
Butlin’s percentage of cures in 102 opera- 
tions was 16 in the hospital group and 26 
in private cases. This is due, in his opin- 
ion, to the i.'ict that private patients, being 
better educated. <7/*/»/y for operation much 
curlier than do the others. Jn the majority 
of cured cases the di>casc was situated in 
the anterior Iwn-third.s of the tongue. 
Out cv^en some i>f the worst cases m.ay be 
cured if the disease has md inv.ade<l the 
tonsillar and neighboring regions. 

Treatment.-' Many methods t)f removal 
such as the elastic ligature, the cli.iin or 
wire ecraseur, and the actual raiitcry, have 
been tried and ultiinalidy aband<jned. X- 
rays may be tried, but the results have 
been dubious. Early excision of the Tie»>- 
plasm with the knife or .scissors i*> the 
only procedure wliicb ba^ given good rc- 
.<ults. 

Butlin’g Technique. — .\ccor<ling to But- 
lin, whose results have been, when com- 
pared with those of many i>tber f)peralors. 
most s.alisfactory, removal of the entire 
tongue is not essential to a siieces.sful f)p- 
cratiori. With the cancer, he removes 
three-fourths <*f an inch of apparently 
healthy tissue around it in every directifJii. 
When the disease is on the border of the 
tongue, half the tongue to an inch behind 
the margin f)f the disease is exsccled. 
Where the disease is n«*ar the tip or fore- 
part of the dorsum, the forepart of the 
tongue is removed. Butlin removes the 
entire contents of anterior triangle of the 
neck. He makes a careful <lissection of 
the triangle, to in.sure that all the con- 
nective tissue* and glands be taken out in 
one mas.s. Search is made between the 
musclca in front for one or two deeper- 
seated lymphatic glands, and those in 
front of the parotid gland and about the 
angle of the jaw are talcen out with the 
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contents of the triangle. The submental 
and parotid glands are not so easily and 
certainly removed en masse in this opera- 
tion as the submaxillary and carotid 
groups. This is done at a second opera- 
tion, and nr)t at the time of the excision 
of the tongue. 

If the growth is removed in the 
superficial stape^ with a margin of otic- 
half to three-fourths of an inch of 
healthy tissue, recurrence is practic- 
ally certain not t('» take place. In the 
diffuse sUif/e the ni<»si important sign 
is a loss of delinitc outline of the 
growth, the margins no longer being 
hard and well deiiiUMl. This condi- 
ti«ni is associated with suI)nuicous in- 
volvement and luars no relation to 
size of the growth. Regardless of the 
extent of the o|)erntion — which should 
he radical and include all muscles — 
tliat may he clone in this stage, it is 
iin])ossihle safely to give a favorable 
prognosis, \V, Trotter ('T.ancet, Oct. 
24 . 1914 ). 

Whitehead’s Technique.— -Walter Whitc- 
h<*ad, after extensi\e experience, advised 
the following procedure, which many sur- 
geons now recommend: The patient is 
place'll completely nncler anesthesia during 
rlu' tirsi stage of the operation, ])ut after- 
ward only partial insensibility is main- 
tained; the mouth is securely gagged and 
kept fully open thmughemt; the head is 
sui>ported in such a position that, while 
tlni best light is secured, the blood tcnd.s 
to gravitate out of the mouth rather than 
liackvvard into the phar>nx. A linn liga- 
ture is ])a-sed through the tip of the 
tongue for traction. The first stef> con- 
sists ill dividing the retleetion of hiucous 
membrane In^tween the l<»ngue and the 
jaw and the anterior jiillars of the fauces. 
Rapid separation of the anterior portion 
of the tongue from the floor of the mouth 
is then made. If possible, the lingual ar- 
teries should he secured with Spencer 
Wells’s forceps prior to division. A liga- 
ture is passed through the glosso-epiglot- 
tidean fold before finally .separating the 
tongue, A mercurial solution should be 
applied to the floor of the mouth, and the 
surface painted with an iodoform styptic 
varnish. 


Hemorrhage is one of the most im- 
portant dangers encountered in amputa- 
tion of the tongue and subsequently. 
Whitehead's operation is done with scis- 
sors after the lingual artery has been 
ligated. But if this shouhl give way, the 
following procedure recommended by 
Heath arrests the bleeding: The fore- 
finger passed well down beyond the epi- 
glottis is made to hook forward the hyoid 
bone and drag it up as far as practicable 
towrird the symphysis nienti. The effect 
<»f this is to stretch the lingual arteries so 
as to completely control for a time the 
flow of blootl thrt>ugh them. 

Kocher’s Technique. — Another danger 
connected with excision of the tongue is 
septic pneumonia or bronchopneumonia, 
brought on through infection from the 
wound. This is prevented to a great 
degree by Kocher’s method of plugging 
the pharynx with carholized sponges and 
iodoform gauze, after tracheotomy had 
been perfornn'd. 7'he trachea i^ thus 
totally disconnected from the wound and 
no pus can enter it. But the Trendelen- 
burg position obviates the necessity of 
this preliminary step, which further weak- 
ened the patient. 

Kocher’s operation is performed a's fol- 
lows: “An incision is made commencing 
a little below the tip of the car aiifl ex- 
tending down the anterior border of the 
steriiomastoid muscle to about its middle, 
then forward to the bf)dy of the hyoid 
bone and along the anterior belly of the 
digastric muscle to the jaw. The result- 
ing flap is turned u]> on the cheek and the 
lingual artery is ligated as it passes under 
the hypoglossus muscle. C'oinmenring 
from behind, all the structures in the sub 
maxillary fossa are removed, viz,: the lym- 
phatic glands, the maxillary and. if neces- 
sary, the sublingual glands. The opposite 
artery is now tied by a separate incision 
if the whole tongue is to he removed. 
The mucous membrane along the jaw and 
the mylohyoid muscle are then divided and 
the tongue drawn out through the incision 
and removed with scissors or galvan<»cau- 
tcry.” 

After-treatment — More than ordinary 
attention must be given to this. Before, 
during, and after the operation the mouth 
should be kept as aseptic as possible by 
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means of borax or potassium permanga- 
nate solution, 20 grains (1.3 Gni.) to the 
ounce (30 Gm.) of the former, and 1 
grain (0.065 Gm.) to the ounce (30 Gm.) of 
the latter. After the operation White- 
head washes the parts with a .solution of 
bichloride of mercury, dries it thoroughly, 
then applies an antiseptic varnish com- 
posed of the ingredients of Friar's balsam, 
hut substituting a saturated solution of 
iodoform in ether. This he found to be 
more comfortable to the patient than 
gauze or lint. Some surgeons prefer t(» 
pack the cavity with moist iodoform 
gauze — mad • with gljxerin and rosin dis- 
solved in alcohol. Treves, when the o<»z- 
ing has ceased, dusts the month with 
iodoform, then every three hours renews 
this, after carefully spraying the mouth 
wifh a solution of hydrogen peroxide and 
another of phenol, and mopping the tis- 
.sues dry. 

At first rectal feeding is obligatory. 
After a day or two the patient can 
usually take liquid food from a feeding 
cup. As socui as he is able to sit up, the 
second or third day, he should, as much 
as possible, hold his head forward and 
downward so as to prevent gravitation of 
the discharges into the pharynx and esoph- 
agus. Rut rectal feeding should he con- 
tinued to sustain the patient’s strength, 
INJURIES OF THE TONGUE.- In- 
juries of the tongue arc seldnm danger- 
ous, though profuse bleeding sometimes 
ensues. The organ is frequently bitten 
during falls, trismus, an epileptic attack, 
etc., and occasionally completely severed. 
Injuries of external source arc infrequent, 
owing to tile protected position of the 
organ. Foreign bodies are occasionally 
introduce<l, and remain in the lingua! 
tissues, giving rise .subsequently to an 
enlargement suggesting a growth. 

Treatment. — In slight or moderate trau- 
matisms the use of ice, compression, etc., 
s<ion arrests the flow. If this does not 
succeed, solution of ferric chloride or the 
cautery may he tried. Profuse hemor- 
rhage requires ligation of the cut artery — 
probably the ranine, easily found usually 
by raising the tongue. Approximation 
with sutures .sometimes .suflicc.s even when 
the hemorrhage is quite severe» hut it is 
usually easier to find and tic the main 


bleeding vessel. Sutures should be tied 
with unusual care, to avoid loosening of 
the knots by movements of the tongue. 
Loose pieces heal quickly when carefully 
adjusted. While the wound is healing, the 
mouth should he kepi as nearly aseptic as 
possible by means of a saturated solution 
t‘f sodium borate, frequently employed. S. 

TONGUE-TIE. See Tongl'k, 

Diseases of. 

TONSILS. See PlI.Un’NX AND 
Tonsils, Dlsea.ses oe. 

TORTICOLLIS. Set M t st lks, 
Diseases of. 

TOXEMIA. See W'orNDs, Sepiic. 

TOXIC FOODS, or PTO- 
MAINE POISONING.-Poisoning 

by fo<ids formerly attribtit<*d tc» /*//;- 

maiiics, which arc alkaline i)ro«bicts of 
cadaveric deconjpi->sition, and to Jcuco- 
iiiaincs, also alkaline, but products of 
metabolism, ^ome of which are toxic. 
Modern investigation^; have tended to 
.show, hi>we\er, that bacterial toxin-^ were 
the main factors in the mf>rl)i(l process 
To these factors must l»c added infectious 
conve>ed to the consumer by foods de- 
rived from disca.'*e(l or contaminated ani- 
mals, and alho certain fooil.-; containing al- 
kaloid.s, nn tallic poison adulterant'', etc. 
The element of .si'ti'.ili/ation or anajiliy- 
laxjs has r<‘rently been siiggesli-d as a 
jiossible factor of the niorl)i<l t)roeess. 

MEAT POISONING.— Resides pto- 
maines, f.t'., eadaverin. putrescin, sepsin, 
etc., which may he, wlien in sulTicient 
qinintity, detected by snici) ami taste, the 
toxins of various l>arleria may render 
meat toxic irrespective f»f any change 
sulVicient to offend these, senses. The 
mo.st active of these are the following: — 

HacUlus cri. :nlidis. Thi.s bacillus, iso- 
lated by Gartner, belongs to the colon 
group. It i.s a short, flagellate, and im)d- 
eratcly motile rod, the toxin of which is 
very active, and resi.stant to heat. In 
keeping with infections by the typhoid 
colon 'group that due to the B, cniertiidis 
cause.s the appearance, in infected individ- 
uals, of specific agglutinins in the serum, 
thus affording an important diagnostic 
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sign, Widal’s reaction is often positive. 
This form of poisoning is usually due to 
the ingestion of meat derived from animals 
slaughtered while ill. Even cooking does 
not prevent the toxic effects — another dis- 
tinguishing sign. The meat is usually nor- 
mal as to color, odor, and flavor. Any 
meat kept several days or made into 
some form of sausage is most apt to 
Ct'iuso trouble. The introduction of cold 
storage has greatly increased the number 
of cases of this form of pniseming; canned 
meat f^rcasionally gives rise t<» poisoning 
from the same cause. 

7'he presence of H. cntcritidis in vomited 
matter or stools may be ascertained by 
planting some of either on malachite- 
green agar, and by injecting some in mice. 
The agglutination test referred to above 
sbouhl also be employed. 

Ihicilfus luttHHiius. This organism, first 
isolated by ^^'ln Krnieiigeii, has been 
found mainly in bog fli-sli, particularly in 
sausage" and bams, but also in canned 
vegetables and fruit. It differs totally 
from the organism^ <if the c<d»»n group in 
its mo(le of action, in that it resemliles the 
tdamis ba<‘il!tis. being found in ibe sinl 
and in the feces of animals and growing 
anaerobically. 

Its presence in suspected food may be 
aseertaine<l by injecting* some of the lat 
ter into rabbits and guinea-pigs or feed- 
ing it to iniie. t’ulluro< grown anam»- 
bically, a.s stated, when oiu* week «d<l and 
liltered, slmnld prove higlily toxic test 
animals in whicli they are injected. Like 
that of tetanus the toxin of /?. hfiuJinus is 
siduble and the elTcels produced are those 
of an intoxication and not ««f infection, the 
organism being a pure saprophyte which 
does nf»t multiply to any harmful extent 
in the body. 

Hacillus prolms. This organism isolated 
by Levy is apt to be found in meat.s, in- 
cluding that of fish, which have undergone 
putrefaction. It is to its toxin that the 
morbid symptoms provoked arc credited, 
.since uninfected putrid meat and fish, 
“ripe/* or “high” game, are used as steady 
diet in some countries without harmful 
effects. It is often present iti meat, how- 
ever, the consumption of which proves 
harmle.ss. Its pathological effects arc not 
as severe as those of the preceding types 


reviewed, and are of shorter duration. 
Its bacilli are as toxic when dead as when 
alive, but a moderate heat (60® C — 
140"* F.) suffices to atinul the activity of 
their toxin. 

The presence of B. proteus may he de- 
termined by culture and by feeding the 
.su.spected food to mice, in which it will 
cause death within 24 hours from gastro- 
enteritis. The B. proteus may he sup- 
planted, however, after a given time by 
the Bacillus paratyphosus referred to below. 

Bacteria of Diseased Meat . — The con- 
.sumption of meat from an animal suffer- 
ing from .specific disease is the cause of 
the vast majority of cases of poisoning. 
Not infrcciuently the flesh from animals 
which had died of such a disea.se, even 
though boiled, in some instancc.s, had been 
corisiitned. The multiplication of the 
s]>ecific germ then continued in the meal 
or in the persons by whom it was eaten. 
Puerperal or traumatic septicemia anri 
pyemia, t)eritonitis, enterili.s — usually with 
the B. cntcritidis, pa'^ntyphosus, suipestifer 
(bog cholera) as leading patbog-diic agents 
in the latter disease — and anthrax, are the 
main disorder.s of animals to which this 
form f'f poisoning has been traced. Beef, 
veal, pork, horse flesh, and fowl, espe- 
eially when minced or prepared in the 
form nf sausages, owing to thorough dis- 
seminatioTi of the germ during the process 
of chopping, have afforded the largest 
number of cases. An et)idemic of pneu- 
monia which c<.>st deaths in Middles- 
bortuigh, I'lnglaml. w'as traced t(» an im- 
pc)rte<l stock of bacon. A mild form of 
typhoid fever has also been traced to the 
B, paraiypftosu.<, which differs but slightly 
in cultural peculiarities from the colon 
bacillus. 

Symptoms. — These vary according to 
the nature of the pathogenic organism the 
poisonous meat contains. 

If the B. cntcritidis he the source of the 
toxin, the symptfmis a^>perir rapidly, i,c., 
within a few hours, and consist of nausea, 
vomiting, diarrhea, and severe colic, soon 
followed by marked weakness, sweating, 
and collap.se. Herpetic or urticarial erup- 
tions have been observed. f'atarrhal 
pneumonia and nephritis may occur as 
sequelae, but as a rule no complications 
follow, ' though convalescence may be 
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greatly protracted. The mortality does 
not exceed S per cent. The B, suise/>ticus 
(of swine plague) gives rise to very simi- 
lar symptoms. 

When the B. botulinus is the offender 
the symptoms point to involvement of 
the nervous system. While .gastrtJab- 
dominal phenomena — nausea, vomiting, .and 
gastric pain — occur, these are followed 
by disturbances of vision, diplopia, amau- 
rosis, dilatation of the pupil, with loss of 
reaction to light, ptosis, dysphagia, in- 
tense thirst, suffocative coughing, constric- 
tion at the throat, aphonia, cardiac dis- 
turbances, hypothermia, cold extremities, 
soon followed in lethal cases by delirium 
and coma. In favorable cases the latter 
fail to appe'^r and recovery occurs, though 
very slowly, extreme prostration some- 
times persisting several weeks. The mor- 
tality is greater than in the B. enteritidis 
cases. 

The B. ftroteux provokes a gastroenteritis, 
with nausea, vomiting, severe colic, and 
verj' fetid diarrhea; also headache, vertigo, 
and marked weakness, — all of which occur 
soon after its ingestion with food. These 
symptoms usually last but a short time, 
ending, as a rule, in recovery. Cooking 
tends to destroy the toxin of thi.s germ. 
Hence the occurrence of toxic phenomena 
in cases in which raw meat had been 
consumed. 

FISH POISONING.— Some fishes are 
inherently toxic, either through the pres- 
ence of a poisonous body in the liver, 
ovaries, etc., or thr(»ugh their roc or 
spawn. The liver of the swordfish illus- 
trates the former and the roe of the 
barbed sturgeon and pike the latter. In 
Japan and China fuf/u-f*oisomng is due to 
a substance in the ovaries and testicles 
of Tetrodon and Diodon.* The symptoms 
produced by the latter resemble greatly 
those of curare poisoning. 

iJacteria, as in meat intoxication, account 
for the majority of cases of fish poisoning, 
with F. proteuSy F. paratyphosus, and Bl 
enteritidis as prominent factors, and 
F. botulinus as an occasional one. The 
fish may show nothing abnormal when 
eaten and yet, even though salted, be per- 
meated with bacteria the toxins of which 
are active, as we have seen after boiling, 
excepting in the case of B. proteus. Pto- 


maines, which may be very poisonous, aw 
also found in fish that have undergone 
decomposition; but these ptomaine-like 
bodies are more active in the earlier 
stages of decay than later. Any .softness 
of the flesh or any degree of unpleasant 
odor should cause any kind of fish to be 
rejected. 

As in meat poisoning the use of dis- 
eased fish, especially if eaten raw, transfer 
to the consumer the pathogenic organisms 
of that disease. If it is a disorder, septi- 
cemia, for example, which is communi- 
cable, toxic phenomena will appear. 
Canned fish, salmon in particular, has 
caused poisoning, owing, according to 
V'aughan, to a micrrtcoccus developed 
therein. The tin of the can and metallic 
poisons derived from it have been incrimi- 
nated, but on weak grounds. Finally, 
various parasites may be tr.ansmitted 
through their larvjc, hy infested fish eaten 
raw or but slightly cooked. 

Symptoms. — The symptoms of fish poi- 
soning are at first, as in the case of meat, 
gastrointestinal: nausea, vomiting, diar- 
rhea, and more or less severe colic. In 
some cases, this is only accoinpanic<l by 
intense ration, cold extremities, and 
a weak and rapid pulse, with more or less 
dryness of the throat and mouth. In the 
severer type, however, the gastrointestinal 
reaction is accompanied hy vertigo, dysp- 
nea, aphonia, and cyanosis, all with numb- 
ness and intense prostration. Kelaxation 
of the sphincters, collapse and death may 
follow within a few hours. 

SHELLFISH POISONING.— Mussels 
are said to owe their violently toxic prop- 
erties to the presence of a pt(jmaine, myti- 
lotoxin, but this accounts for but one of 
three syndromes, the two others being 
clearly those of F. enteritidis and F. botu- 
linus. Oysters also have produced two 
forms of poisoning due to these patho- 
genic organisms, but these mollusk.s are 
principally harmful through the criminal 
cupidity of some dealers who place them* 
in waters contaminated with sewage in 
order to fatten them, or owing to the care- 
lessness of others who allow the waters 
of storage pits to remain unchanged sev- 
eral days or even weeks. It is in sewage- 
contaminated waters that oysters acquire 
the typhoid bacillus which they transmit 
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to their consumers. Numerous epidemics 
have t/ecn traced to them. Lobsters and 
crabs occasionally give rise to toxic phe- 
nomena, but only when eaten after their 
decomposition — which occurs early in 
these animals because of their identity as 
scavengers — ^has begun, and in caime<l 
lobster after the can has remained open. 
It must not be forgotten that the most 
active ptomaines are produced at the very 
start this process. Chuns, shrinif>s, and 
cockles occasionally prove harmful under 
the same conditions and in the same 
manner. 

Symptoms. — The symptoms due to the 
violent ptomaine mytilotoxin of mussels nr 
distinctive in the sense that they provoke 
marked peripheral heat and pruritus, and 
also a series of papular and vesicular ertip- 
ti«ms which follow one another in rapid 
succession. The tvvo other fortns of poi- 
soning this shelhiNh may aw'akcn arc 
those described under Meat Poisoning, 
clue to h\ cuieritidis, viz., gastrointestinal 
symptoms, nausea, vomiting, diarrhea, 
etc., and P. botulinus, vertigo, headache, 
numbness, marked prostration, coma. etc. 
As to oysters, the symptoms may also be 
those caused by the enteritidis and botu- 
linus toxins, but in most in '.lances they 
are those of transmitted typhoid. Lobsters, 
crabs, clams, slirlmf^s, etc., may caii.se naii- 
.sea, vomiting, colic, headache, diarrhea, 
etc., and in others urticaria or paralytic 
phenomena. 

MILK, CREAM AND CHEESE POIS- 
ONING. — The toxic effects of milk have 
already been consi<lered iii full in the 
articles on NcR.siNr. and Aktificial Feed- 
ing, in the seventh volume, and Typhoid 
I'ever in the present volume, to which the 
reader is referred. Besides the toxic ef- 
fects described under those beads, acute 
intoxication from milk may occur, owing 
to the presence in it of essentially the 
same organisms that render meat toxic: 
JL enteritidis, and another bacillus of the 
colon group, B, enteritidis st^orogenes, for 
which, particularly in warm weather, milk 
affords an excellent culture medium. It is 
alway.s owing to the same bacteria that 
ino.st cases of poi.soning due to cream- 
puff.s, ice-cream, custard.s and other foods 
of this class, occur. Cheese owes its oc- 
casional tojcsc effects partly to the same 


group of bacteria of the colon group, 
which multiply during the storage and 
ripening process, and partly to a toxin 
termed by V'aughan tyrotoxicon, the st>urce 
of which has not as yet been determined. 

Symptoms. — 'Vhe gastrointestinal symp- 
toms of the enteritidis toxin and the vari- 
ous types of infantile diarrhea have been 
reviewed in the article on this subject. 
Often the sympt<»ms are clearly those of 
dysentery (</. 7'.). 'J'>Totoxicon poisoning 
due to cheese also causes gastrointestinal 
.symptoms, but often with violent chills, 
coldness of the surface, severe colic, 
marked prostration, weak and irregular 
heart action, and in severe cases delirium 
and Egg-containing custards, fluffs, 

etc., cause much the same phenomena. 

MUSHROOM POISONING.—The 
lf)xic effects of mushrooms arc mainly 
due to tw’o Alkaloids: muscarine — formed 
by the oxidation of ch(dine in the ^-Igaricus 
muscarius — and phalline, contained espe- 
cially in tlie Amanita />halloides. Fhalline 
is a toxalbumin of extreme violence, which 
is ak'o found in some venomous animals, 
.such as the rattlesnake. Roth species of 
imi-shrooms. however, contain other chem- 
ical sul»stances the nature of which has 
not been determined. Edil)lc mushrooms 
may become toxic through putrefactive 
changes in them, in keeping with other 
fo<'>ds reviewed. 

Both the species of poisonous mush- 
rooms referred to above have, white gills 
and white spores, while all the edilile gill- 
bearing species, except Coprinus eomatus, 
have gills of some otlicr co]c»r. Tn C«/>- 
rinus eomatus the spores at maturil}’' are 
Mack. Several species of mushrooms hav- 
ing both white gills and white spores be- 
ing edible, however, a beginner should not 
pick them, as he might easily nii.stake an 
amanita for them. 

high color, a scaly or spotted surface, 
and tough or watery flesh arc usually asso- 
ciated with poisonous properties. Toxic 
mushrooms, moreover, grow clustered on 
wet or shady ground, the edible, singly, in 
dry pastures. Those which have a bitter 
or styptic taste, or which burn the fauces, 
or that yield a pungent milk, those of 
livid color, and which, on being bruised, 
assume various hues, ought to be avoided. 
It should be remembered, also, that all 
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plants of this class readily undergo de- 
composition, and should therefore be eaten 
as fresh as possible. 

The prevailing belief that a silver piece 
will indicate poisonous mushrooms by be- 
coming black when cooked with them is 
erroneous. If there is any suspicion that 
the mushrooms on hand are toxic, the fol- 
lowing process, used by market-women in 
Washington, according to Mr, Covillc, of 
the United States Department of Agricul- 
ture, can be employed before they are pre- 
pared for food: The stem is scraped, the 
gills are renmved, and the upper part of 
the cap is peeled. The mushrooms arc 
then l)oilcd in salt and water, which re- 
moves any toxalbumin that may he present: 
then steeped in vinegar, which rcmo7’es the 
alkaloid. 

Symptoms. — The symptoms of mush- 
room poistming differ according to which 
of the two alkaloids is present. Those of 
muscarine poisonin<f indicate a vasomotor 
I)arcsis of cercl)rohpinal origin, folh»wing 
a gastrointestinal effort at elimination. 
After a period varying from half an hour 
to fifteen hours, giddiness is experienced, 
and nausea, with salivation, vomiting, 
cramps, diarrhea, dimness of vision, and 
dyspnea follow in quick succession. The 
stools sometimes contain fragments of the 
fungus. The patient appears drunk and 
excited, ♦hen drowsy. These symptoms 
are usually the precursors of convulsions, 
an<l are preceded hy anuria. Cardiac ac- 
tion is weakened, and tli'* pulse i.s slow 
and thread-like. The pupils, at first con- 
tracted, become dilated as death ap- 
proaches, The reflexes are, in part or 
quite, abolished, and cold sweats appear. 
Respiration gradually heemnes more diffi- 
cult and stertorous, the pulse becomes im- 
perceptible, and death occurs either in 
coma or in the midst of a convulsion. 
The .symptoms may progress rapidly or 
slowly, some cases dying a few hours after 
the first manifestation, other.s lasting two 
or three days. 

In favorable cases the stupor is not of 
long duration, the respiration and pulse 
are more active, and all the symptoms 
mentioned gradually disappear. But great 
care is required in this connection. The 
patient may appear perfectly well a few 
hours, and even days, and suddenly 


lapse and die. Three days, at least, must 
elap.se before the patient can be deemed 
out of danger. 

Ill phalline poisonmg the toxic agent 
tends to dissolve the blood-corpuscles, 
thus bringing about a condition simulating 
cholera. Severe cramps in the abdomen 
and lower limbs, particularly, come on a 
few hours after ingestion of the fungus. 
Vifdent diarrhea, the stoohs becoming 
choleraic, (rice-water stools), vomiting, al- 
gidity, collap.se. cyanosis, muscular con- 
traction, and convulsi<»ns sometimes follow 
one another in more or less rapbl succes- 
sion: a series of symptoms differing en- 
tirely frtun muscarine poisoning. The 
symptoms increase in intensity without 
the mental hebetude and torpor witnes.sed 
in the latter, tluingh, when death is ap- 
jiroached in from two to four days, in- 
creasing somnolence, due to carbonic acid 
poisoning, may be witne.ssed. 

The progno.sis is far less favorable tban 
in muscarine poisoning, 75 per cent, of the 
cases having proven fatal. 

Treatment of Food Poisoning.— Tn all 

the foregoing f<jrms of poi.soning it is im- 
portant that the patient l)c kept (piiet and 
in the recumbent p<»siii»)n to prevent heart- 
failure. Lavage of the .sti^macli or eme.sis 
as early a.s possible is indicated; but, 
also to proleet tile heart, a depressant 
emetic such as tartar emetic should be 
avoiiled. Apomorphine, Vi-j grain (0.01)5 
(im.) for an adult, or a lablespooiiful of 
mustard in lukewarm water, are effective. 
A saline solution enema is helpful to evac- 
uate the intestine, iiiile.ss the stools be 
frequent and contain fecal matter, which 
indicates that j>hysi<.ilogical eliininatioii is 
faking place. If the latter fails to occur, 
as is sometimes observed in severe cases, 
croton oil, 1 drop on the tongue, and 
glycerin and water, 1 ounce (.11 Gm.) of 
each, injected into the rectum should be 
rc.soried to; saline cathartics should be 
avrnded. 

Once the gastrointestinal canal is relieved 
of its toxic contents, or before this is 
completed, if the prostration i.s severe and 
the cardiac action very rapid or irregular, 
morphine should be administered hypo- 
dermically, or, better, if the patient's 
stomach will not rebel, the camphorated 
tincture of opium (paregoxic). Either of 
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these opiatci^ will very soon restore the 
circulatory equilibrmn», the surface becom- 
ing^ warm, the heart stronger. 

In mushroom poisonimj, atropine, the 
physiological antidote of muscarine, should 
he given at once hypodermically, the dose 
ranging from 1/120 grain to Moo grain 
(0.001)5 to 0.00065 Gni.), according to age. 
If the case is not seen too late it causes 
dilatation of the pinhead pui)il as soon as 
its physiological elYects arc pr»)duced. It 
is also useful in phalliii poisoning. 

To further sustain cardiac action, digi- 
talin should he given at fixed intervals. 
Strychnine is also useful. Pituitrin sug- 
gests itself as a valuahJc agent in this 
ct»nnecliun, 15 minims (1 Gm.l being in- 
jected intramuscularly. The poison<m‘N ac- 
tion reaches its crisis, then gradually re- 
cedes. 'riic aim, therefore, should he to 
maintain life by sustaining the action of 
the heart throughout tlie dangerous 
X>erio<l. Hot coflee, chloroform liniment 
ruhhed in with llanncl over the alnlomen. 
and sinapisms to the calves, are effective 
adju vants. 

All ea-.e*' of biod-poisoning are followed 
liy coDsidcralde dopres.Nion; strychnine, 
digitalis, and iron are erficieiit agents in 
this connection. 

GRAIN AND VEGETABLE POISON- 
ING. — Ergot.— -Rye often Ix'comes the 
liost of a fiiiigoiis parasite, Cluvu cps pur 
pnric, when grown on virgin soil <»r when 
the S(»il is carelessly cultivated. Con- 
sumers of rye-l>read, especially numerous 
in some jiarts of ICurope, are tlieref«»re cx- 
X>‘'>sed to its effects, and epidemics of 
ergotism have thus heen caused, and arc 
apt to occur immediately after harvest. 
These arc atlrilmteil to two active prin- 
ciples: cornutin and sphacelinic acid. This 
subject has alrea<ly heen reviewed under 
Ergot. (Sec page 568 in the fourth 
volume.) 

Chicken-pea. — This seed is f>ften mixed 
with others u.secl as food, and may cause, 
after prolonged use, nervous disorders of 
spinal origin, transverse myelitis e.spe- 
cially. This is termed lathyrism, and is 
met in India and Africa. 

Sprouting Potatoes. — These may at 
times contain a poison, solanine, an al- 
kaloid of its botanical group, resembling 
in effects those of belladonna, stramotiium. 


hyoscyamus, and tobacco. In most in- 
stances reported, gastroenteritis came on 
after partaking of some cooked sprrjuting 
potatoes. The symptoms were collapse. 
I)roslration, with iin^re or less jaundice. 
During sprouting much more solanine is 
devehiped. In using such potatoes care 
.should be taken to thoroughly peel the 
vegetable and take out the “eyes” deeply, 
thus minimizing the danger. Jt is doubt- 
ful whether potatoe.s in themselves are 
ever toxic. 

Treatment. — The treatment of ergot’ 
poisoning is review'ed in the ffuirth vol- 
ume, referred t(j al)Ove. As regards lath- 
yrisni and solanine poisoning the general 
lines indicated arc purgatives to in.sure 
elimination of the toxic, and stimulation 
with strychnine or adrenaline in saline 
solution by hypodcrmoclysi.s, to facilitate 
renal elimination and restore the vascular 
tf*nc. Morphine tends also to counteract 
the effects of the priisons, and is indicated 
to relieve pain. 

PELLAGRA. OR MAIDISM.— Corn is 
1 ) 3 " far the im>st important malefactor in 
the series of food poisons, if it can finally 
he shown to he the actual cause of pella- 
gra. The whole (|uestion. however, must 
still he considered suh jiitiicc. 

The prevailing view at the present lime 
is that this disease, also termed maidism, 
the victims of wliicli liave heen estimated 
at 30,l)fK) in the Cnited States alone, is a 
nutritional disturbance due to the use, as 
food. i»f corn in which some bacillus has 
caused j)iitrefactive changes that render it 
toxic. I hit the nature of this organism 
has never heen determined. Many germs 
of the colon type, streptococci, etc., the 
smut of corn, mold.s, etc., h;ivc been in- 
criminated by as many investigators. The 
aiitizcists or opponents of the corn theory, 
however, have attributed the disease to 
products of defective digestion, to infec- 
tive agents, to water-bred insects, to the 
stable fly. to certain parasites, to un.sani- 
tary living conditions, to avitamirosis, etc. 

The disease seems, in America at least, 
to show a predilection for females, the 
ratio being about 4 to 6. Children are 
rarely affected; it begins to appear about 
the fifteenth year, then becomes gradually 
more frequent until the beginning of the 
sixth decade, when it is most fatal, par> 
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ticniarly among males. Negroes, espe- 
cially girls, are more susceptible to it than 
whites. While the course of the disease is 
chronic, ifs nio.st active period is during 
the summer mtuitlis, considerable im- 
provement coinciding with the onset of 
cool weather. It is especially common in 
Italy, Spain, France, Kouinania and in the 
southern and western parts of the Unitc‘l 
States. 

Pathology. — The morbid changes are 
clearly those a degenerative trophoneu- 
rosis with the spinal cord as focus of mor- 
bid activity. I'he lateral tracts bear the 
brunt of the pr<>cess, but the posterior 
tracts may also be involved, particularly 
in the upper <b>rsal and cervical regions, 
the changes resembling those of tabes. 
The muscular elements — skeletal, intes- 
tinal, and vascular — are the scat of fatty 
degeneration; the bones are ill-ncjurished 
and brittle. Among the more prominent 
changes also are tho>e of the brain-cells, 
with infiltration of the meninges. Even 
the mucous membranes and skin are the 
scat of trophoneurotic changes, some- 
times sufficiently marked as to cause gan- 
grene. 

Symptoms. — The earlier s^miptoms tend 
to appear during the spring with lassitude, 
debility, vertigo, insomnia, headache, and 
slight indigestion. There usually is, at llii> 
lime or later, a sensation of superficial beat 
throughout the body, including the oral 
mucosa, which appears red and sw'ollen. 
Gradually as the morbid process advances 
the orogastric symptoms become more 
marked. The salivary gland becoming in- 
volved, there is copious salivation; the 
tongue and oral mucosa become intensely 
congested, the former being often de- 
nuded, ulcerated or “.stippled"’; often a 
fibrinous exudate is formed rescnililing 
diphtheritic false membrane. All mucous 
membranes, faucial, rectal, vaginal, etc., 
are all intensely red. Nausea, vomit- 
ing, violent and persistent diarrhea with 
w'atery stools (occasionally hemorrhagic) 
are prominent symptoms, though occa- 
sionally con.stipation is present. Neural- 
gia, neuritis, mu.scu1ar cramps, irritability, 
mental torpor, or aberration which event- 
ually may lead to melancholia, with de- 
lusions of persecution and suicidal tend- 
encie.s, or to maniacal outbursts. There 


is anemia, but a blood-count and hemo- 
globin percentage seldom show it to be 
severe. 

Cutaneous symptoms are prominent fea- 
tures of the disease. They consist of 
erythema, usually on exposed parts of the 
body, face, hands, etc., which i.s sym- 
metrical. The skin is rough, and pain and 
exfoliation reveal an underlying suppura- 
tion, followed by dark pigmentatitm, Re- 
ctirring attacks (»f the trouble lead to 
thickening of the pigmented areas and 
eventually to atrophy. Uullie and vesicles 
are sometimes observed. 'I'hc latter is 
termed the “wet" form with crevices, 
ulceration. Occasionally, however, the 
cutaneous symptoms fail to appear, caus- 
ing the condition ktu»wn as pellagra sine 
pcllatjra. Conversely, all the sytuptoms 
may appear in very rapid sequence, con- 
stituting the fuhninatinf/ type. 

As the disease i>rogresses, all the symp- 
toms increase in gravity, the muscular 
w'cakness becoming excessive, the diarrhea 
an uncontrollable, tlumgh painless, Ilux; 
the mental clisorder a delirious dementia, 
the heart’s action extremely weak and 
irregular. The patient dies in marasmus, 
when an intercurrent disease does not emi 
hi.s sufferings earlier. Many cases recover, 
however, especially during the earlier 
Stages r>f the disease. The mortality 
averages about 2.^ per cent... In children 
in W'luun the disease is (»ccasionHlly wit- 
nessed, recovery readily follows under 
iipp rop ria t e measures. 

Treatment. — ( )f the many remedies tried 
arsenic, in the form of Fowler’s solution 
in 5-minim (0.33 Gm.) doses, gradually in- 
crca.sed, has alone given good results, but 
its action should be closely watched and 
its use su.spendcd a few' days at intervals. 
Atoxyl is another excellent agent of this 
class. Habes and others have reported 
rapid cures by giving it hypodertnically 
while arsenic was being given orally and 
by injeclion.s. The dose of atoxyl is 5 
grains (0.33 (»ni,) ; this may be increased 
slowly and injected intramuscularly, di.s- 
soF cd ill cold sterile water, twice a week. 
Soamiil, the arsenilate of atoxyl, has been 
given brally in smaller doses with suc- 
cess. One important feature of the use 
of arsenic and its congeners in pellagra, is 
that the treatment should be started sU 
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weeks before the expected recrudescncc 
of the disease during ciirly spring, thus 
anticipating it. Sodium cacodylate has 
also been highly recommended. Salvar- 
aan has not so far met expectations. 

The diet is an important feature of the 
treatment. In this country, where all 
kinds of food are available, the elimination 
of com from the diet is possible. In 
Italy, where tlie only focid within reach 
of the very poor is polcniii, nuult^ iif corn- 
meal, laws have betni provided lor their 
prt)loction, wholesome and dry meal being 
alone available. Ow'iiig* to the conditi<in 
of the mouth, which should be lreaic<l ac- 
cording to the form of stomatitis (</. 7’., 
vol. vi. p. 7l7) j)resent, soft foods, pep- 
tonized milk, meat broths, well-boiled 
cereals, soft-boiled eggs, mashed potatoes, 
etc., should be einp]o 3 "C(l until the oral 
ca\'ity i.s sufllciently rc.storcd. According 
to fioblbcrger. of the U. S. Public Health 
.'service, a liberal amount of fresh animal 
and leguminous protein foods will nearly 
alw'ivys jjrevent the annual recnrrcnce.s. 

Another important feature is rest; hence 
the iinpi>rtatK’e hoKpiial treatment of 
those CM'^es. Hydrotherapy has been ex- 
tolled 1)3’ many. As previously slaletl, 
change of climate is of great vahu — pos- 
.sibly ow'ing in part t(» the radical change 
of tiiot it entails. S. 

TRACHOMA. Sec CoNjt'Nr- 

TIVA, DiSKASICS op. 

TRANSFUSION. Sec \’e n k.sec- 

TION AXn 'J'KA.NSFt'SlON. 

TRAUMATIC NEUROSES. 

See VAst’i’LVk System, Disorder.^ of. 

TREMATODES. Sec Parasites, 
Diseases Dpe to. 

TREMORS. — In this section will 
be placed those disorders in which 
tremor is the predominant symptom: 
viz., TREMOR as an indejxinilcnt symp- 
tom; PARALYSIS AGITANS and MlTLTr- 
PLE SCLEROSIS. 

TREMOR. — Though but a symp- 
tom, tremor, or rhythmical involun- 
tary oscillations of one or more parts 


to seek advice from the general prac- 
titioner. 

While n(.» form of tremor is abso- 
lutely distinctive of any one disease 
or gR)Uj) of them, some aid is ob- 
tained as to the nature of the morbid 
process ])y noting the relative speed 
of the oscillations. As was strongly 
urged by Crenshaw (AVre York Med- 
ical Journal, h'ebrnary 12, P>16) their 
diagnostic significance is about as 
follows: (1) With the exception of 
the trernt)!* of Parkinson’s disease, 
coarse treiiK.u’s indicate organic di.s- 
ease. (2) b'ine treni<us indicate tf)xic 
or fniuTional conditions. (3) Klfort 
tremors suggest central organic le- 
sion. All tremors are of central 
origin, and practicall)' all disappear 
during sleep. The disease which 
gives us the most typical effort 
tremor is multiple sclerosis. Thi.s 
tremor is perhaps next most ctmstant 
in brain tumors. 1'reinin*s affecting 
the face or tongue are nio.st charac- 
teristic of alcoliol and general paresis. 
Tremors of tlie liead are oftenest 
foinnl in senility, while tretnbling of 
the legs generally results from fear 
or fatigue. 

To dislinguisli clearly the relative 
speed of tremors, the j)atient should 
Stretch out hi.s arms, extend Ins 
lingers, and separate them as far as 
l)ossible. A fine tremor may also he 
detected ]>y trmching the patient’s 
lingcr-tips when the hand i.s disptLsed 
as stated. Tremors of the tfuigue and 
face are best delected by having the 
patient close his eyes and protrude 
his tongue as far as he can. Trunk 
tremors are readily felt by standing 
behind the patient’s hack and placing 
the hands on his shoulders. Tremors 
may he divided into the following 


of the body, often leads the patient types; — 

a-<57 
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Senile Tremor. — 'Phis type is .sel- 
dom ()l:)served before the se\'enth de- 
cade. It affects mainly the hands, 
arms, and liead, and is increased by 
motion. It is dt)u])tfnl whether a 
true senile tremor exi.sts. It is usu- 
ally traceable to arteri(»sclerosis, the 
excessive use oi tobacco, heredity or 
hysteria. 

Hysterical Tremor. — Tremor is 
commonly observed in hysteria, and 
may be its «»nly ol)jcctive symptom. 
Such a case is (dten traceable to 
heredity. 'I'hus in a case reported l»y 
Rcj^nanll, hysterical tremor had ex> 
isted in the patient’s great-grand- 
father, grandfather, uncle, two aunts, 
mother, and sister. ( )ften it follows 
a shock, ])hysical or emotiotial, or 
both, it is increased by motion, als(> 
when the patient is watched or when 
the tremulous extremity is held, and 
often ceases when the patient's at- 
tention is diverted, or hy an effort 
of his will. Internal vibrations may 
be complained of, whicli may persist 
during repose. The S(»-called fraw- 
matic tremors belong t<» Ibis category. 

Hereditary or Family Tremor. — 
This form differs from others, in that 
it affects the muscles only. All the 
members of a family may suffer from 
it, beginning during childhood in 
some, tlioiigh later in the majority, 
and increasing with age. The oscil- 
lations are very rapid and occur only 
during voluntary nndicni, any mus- 
cular strain increasing it.s intensity. 
A peculiarity of this form, which 
greatly resembles the tremor of pa- 
ralysis agitans and often is limited to 
the hands, is that alcoholism tends to 
arre.st it, at least temporarily. 

Toxic Tremor, — "I'his fortn is often 
traceable to intoxication by occupa- 
tional agent.s. That due to lead 


poisoning affects chiefly the arms 
and legs, and is increased by mus- 
cular effort. Mercurial tremor is 
often confined to the face, tongue 
and extremities; tine at first, it may 
liecome choreiform. Ptyalism and 
stomatitis cdten appear simultane- 
ously with the tremor. .Alcohol, ar- 
senic. coj)])er, chloral hydrate, co- 
caine, nn)rphine, ergot, and other 
drugs may also cause it. It may 
occur in miners after choke-damp 
poisoning, and as a manifestation of 
intestinal autointi'xicatioii. Prostatic 
hypertrophy may cause it by produc- 
ing retention of stagnating urine. 
Malaria, syphilis, neurasthenia ty- 
jihus and other adynamic diseases 
may also engender tremor; it is ob- 
served frec|uently during convales- 
cence from severe illness under the 
stress of exertion. 

Infantile Tremor. — 'Prennn* is iu>l 
infre(|uently observed during infancy 
or early childluMid as a result of le- 
.si<»ns, temporary or permanent, of 
the meninges and corle.x in the 
course of infecti(»us processes. As a 
rule it subsides without treatment ; 
occasionally, however, imbecility fol- 
lows. This unfav(H'able result may 
abso occur in the unilateral tremor of 
children, but. as a rule, recovery may 
be expected, if the feeding and hy- 
gienic surroundings of the child be 
attended to. 

Intention or Volitional Tremor. — 

In this form, the tremor appears only 
when a motion is carried out through 
volitional effort. Thus, as in a case 
of Moyer's, there would be no tremor 
while the hands lay in the pa- 
tieni\s lap, but with voluntary effort 
they were immediately thrown into 
tremor. When asked to convey a 
glass of water to her mouth the 
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tremor was much more marked. 
This is sufficient, in some patients, 
to cause the water to he spilled in 
all directions. Writinf^ is difficult. 
This is the kind of tremor ul)served 
in multiple disseminated sclerosis, 
treated below. 

ETIOLOGY AND PATHO- 
GENESIS. — 'Die manner in which 
tremors arc jiroduced is still suh 
jiidicc. I^rest(*n has explained it by 
the general fact that the normal num- 
ber of contractions t)ccurring when 
the muscles contract, which is 32 per 
second, has been found by 15n.)uar- 
del, Ala rev, (jowers, and others to be 
reduced to () or 7 ])er second in pa- 
ralysis agilaiis, multiple sclerosis, 
mercurial tremor, etc. 'Fhat they 
may not be due to pathological le- 
sions is slnnvtt l>y the fact that they 
may be caused by cold, fright, anger, 
or great emotion. 'I'his should be 
borne in mind in making a diagnosis. 
.Njcrvous females, especially when be 
ing examined ))y a ])hysician, shnw 
often in a marked degree this acute 
tremor. The pathol(»gical forms may 
als<> include besides those referred to 
above (a) cerebral or si)inal lesions, 
such as primary lateral sclerosis, dis- 
seminated sclerosis, ataxic lateral 
sclero.sis, posthemiplegic affections, 
bulbar i)aral}'sis, gCTieral paralysis, 
myelitis, by compression especially, 
and certain forms of chronic men- 
ingitis; (/;) lesions of nerves and 
muscles, as neuritis and muscular 
atrophies; (r) exophthalmic goiter, 
athetosis and chorea. 

Adamkiewicz has urged that tremor 
arose from disturbances in the equi- 
librium of the two spinal innervating 
stimuli. Two currents pass along the 
spinal cord to the ganglion-cells of 
the anterior horns from which the 


nerves for the muscles arise. One of 
these currents passes along the pos- 
terior columns, the other abuig the 
pyramidal tracts. The former arises 
in the cerehcllum and keeps the mus- 
cles in a stale of tension; the other 
originates in the cerel)ral cortex and 
conveys voluntary impulses to the 
muscles. When both currents are 
proj)erly balanced, they act upon tlie 
nuiscles as a .stimulus and as a check 
like whip and rein. If the excitation 
along the ])oslerior colnmns is in- 
sufficient the muscles deprived of 
their check become unruly and pro- 
duce ataxia. W hen, on the other 
hand, the muscles are controlled by 
the current along the i)osterior col- 
umns and the rcgulaliiig actifni of the 
pyramidal tracts is absent, as, for ex- 
am]»le, in lateral sclen^sis, the mus- 
cles of the lower extremities arc in a 
state of excessive tension; so that the 
joints become immovable and the 
gait stiff, labored, and dragging. Jf 
the patient attempts to move, the 
hy]K*rten.si»)ned muscles develo]) a 
slate of treinm'. In ilie heginiiing 
this tremor is slight, l)Ut in i)n.)por- 
tioii as the tension of the muscles in- 
creases it becomes augmented, until 
liiially a tremor paroxysm develops. 

TREATMENT. — 'l"lie multiplicity 
of causes of tremor render it neces- 
sary to refer the reader to the sec- 
tions on the underlying diseases or 
poistms for curative measures. Senile 
tremors are now allribuled to some 
patlu-jlGgical condition wdiich must 
be carefully sought and appropriately 
treated. Depressant. s, such as the 
bromides, hyoscyaniine liydndiromate, 
etc., should he avoided in the aged. 
Formic acid has been found effective. 

Ill hysterical tremor, besides the 
measures addressed to the causative 
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disease itself (q. r.) gclsemium, the 
bromides, and the faradic current are 
helpful. Toxic tremors, due to alco- 
hol, mercury, copper, lead, cocaine, 
etc., yield to the treatment of chronic 
jH)isoninj:;; hy tliese agents given in 
full in their respective section. In 
the alcoholic form, Licgcois found 
that the additi<ni of picratoxin or 
veratrine l<.) strychnine, and the use 
of galvanic baths gave excellent 
results. 

Among the remedies wliich have 
afforded aid in tlie various forms, 
when these (jccurred in inilividiials 
capable of standing clepressaiils with- 
out harm, may 1)e mentioned veronal 
(C'omhemale) and acetanilide. Atro- 
pine in liturgi'ain (().(XK)3 Cim.) d(»ses. 
or arsenic, cold douches, and galvanic 
•baths have been recommended for 
stltenic subjects. 

PARALYSIS AGITANS (Parkin- 
son's Disease; Shaking Palsy). — A 

chronic nerv«ms disorder character- 
ized hy tremor, muscular weakness 
and rigidity, 

SYMPTOMS. — The tremor of pa- 
ralysis agitans j)()ssesses characlcriv 
lies that are not observed in other 
forms. As a lule, it a])]>ears insid- 
iously after ]H*rhaps neuralgic pains, 
pareslhe.sias and vertigo, though it 
may api)ear suddenly after a fright, 
a violent emotion, or a traumatism. 
It affects first the hand, beginning 
with a finger and extending upward, 
until the forearm is affected, thence 
to the foot, hut it is so slight that 
the patient hardly perceives it. It 
may cross the body, as it were, pa.ss- 
ing from right arm to left leg, thence 
to the fight leg, or may affect one 
limb only. It may disappear for 
days, or even weeks, then reappear 
with more or less increase in the 


area involved. Moyer noted, in the 
early period of rigidity, when diag- 
nosis was diflicult, a “cog-wheel,” in- 
termittent resistance felt when ex- 
aminer grasps the wrist with one 
hand, steadies the arm above the 
elbow with the other, and makes 
rapid flexiim and extension of arm. 

The peculiarity of the tremor is 
mainly due to the position assumed 
Uy the extremity affected. The 
fingers, for instance, assume the posi- 
tion rciiuired to hold a pen, the four 
straightened fingers, united at their 
tip, tremble simultanei.msly, while the 
thumb oscillates rajiidly and syn- 
chroinntsly in their direction. Or, as 
is frequently the case, the movement 
of the index huger and thunih is that 
of rolling pills. 'The wrist mtitioii is 
one f)f supination and pronation, 
'This, combined with the motions nf 
the lingers, renders writing difficult, 
then impossible. 'The head and face 
may lake part in the tremor, altliough 
the inoti(Hi of the latter is mainly 
eommunicaied to it hy that of the 
extremities and occurs late. Ihesc 
movements occur while the muscles 
a.rc at rest, Init cease when the jia- 
tient is asleep, ruder the inlluence 
of the will their intensity may be re- 
duced to a certain extent. Ulti- 
mately, however, the tremor occurs 
during sleep, and may interfere with 
the patient's rest. 

The muscular rigidity is a special 
feature of paralysis agitans. It af- 
fects the flexor muscles, the extensors 
being strikingly weak, and begins by 
painful cramps which, though tem- 
porary at first, finally become perma- 
nent. Under the influence of this 
rigidity, the head, trunk, and the 
limbs assume special positiotia char- 
acterized by stiffness. The fingers 
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may then assume the position ob- 
served in arthritis deformans, the 
first phalanx bent, the second ex- 
tended, and the third bent. The head 
may remain fixed in position, the eyes 
become fixed, and the features ex- 
pressionless and mask-like, the so- 
called “Parkinson mask.” 'J'liere may 
l)e dribbling of the saliva, which the 
patient fails to swallow, nr which ac- 
cumulates in the mouth owing to in- 
creased activity of the salivary gland. 
.As sIkjw'ii by Priinkel, there is a wrcll- 
marked irregular thickening <.>f the 
skin, and a j)ecnliar adherence to the 
subcutaneous tissues. 'Fliis is espe- 
cially marked over the ftjrcliead. 

W hen the muscles of the tongue 
and lii>s participiale in tlie morbid 
])riK'css, the speech becomes difficult, 
slow, hesitating, monotonous, and 
high-pitched. ( )r there may be stut- 
tering, ilu^ patient attenij)ting to 
speak r a]) idly. 

I.aler on the nuiscnlar rigidity 
causes the thiglis to become rapidly 
laised toward the abdomen, but there 
is no true contracture nor the epi- 
lejitoid tremor of lateral sclerosis, the 
rigidity being due to tlic fact that ex- 
tension becomes impossible, llmugli 
the tii)j)osite ctnidition, fixed exten- 
sitni, is at times observed. 

'I'remor was noted in 203 of 210 
cases studied in Dr. AI. Allen Starr’s 
clinic. In rare instances tliis symp- 
tom may be absent. 

In cases f>f paralysis agitans wdiicli 
do not exhibit the usual tremor, the 
diajfnosis can readily he made on ac- 
count of the characteristic attitude 
and gait of the patient. The earliest 
signs of the disea.se are .stated to be 
stiffness and clum.sy movements in 
the upper limbs on one side. The 
fingers are usually specially involved, 
so that the moveinents of flexion and 
extension arc generally early af- 
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fccted, as may be also those of 
abduction and adduction. Pains in 
the joints, dyspeptic symptoms, and 
salivation are sometimes met with 
early in the disease. Oppenheim 
(Dcut. med. \V«>ch., Dec. 16, 1905). 

Resides the cramps already alluded 
to, the i)aticnt complains of a sensa- 
tion of excessive heat, showing ther- 
mornctrically an excess of 6'’ J^'. in 
some cases ((.iowers). J^ocalized 
sweating is sometimes observed. 

1'he attitude and gait of the patient 
are characteristic. W hile the back is 
bow'cd and the head bent forward, the 
arms, llcxed at the elbt)ws, arc held 
away fri^nn the trunk. Conversely, 
the knees are held so closely that 
they (dten rub iti walking. This pe- 
culiar j)osition, with the center (.»f 
gravity carried forw'ard, causes the 
patient to act, when he attempts to 
walk, as if he were falling forward; 
he, therefnre, trots forward as if try- 
ing to save himself and cannot stop 
until he meets an object ca])able of 
holding liim. The same dislurbancc 
of gravity causes him to fall if pushed 
backward. 

.Apart from slight paresthesia early 
in the history (d the disease, tlierc is 
as a result n(» disturbance of sen.sa- 
tion ; the bow els and V)ladder also 
continue to act normally in the aver- 
age case. 

The advanced stage of the disease 
is characterized by a peculiar pare- 
sis, and lias been termed the “para- 
lytic period.” The tremor dimini.shes 
greatly in intensity, and tiie patient 
enters a cachectic condition, during 
which disorders of nutrition occur. 
He gradually sinks into a marasmus, 
with diarrhea, anasarca, incontinence 
of urine, and gradual reduction of 
mental powers. An intcrcurrent af- 
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fection, Cvspecially pneumonia, usually 
closes the vscene. 

Hypertonicity of the muscles, 
rather than the tremor, is the main 
feature of shaking palsy. Case in 
which, after a few months of un- 
usual business worry, a man of 48 
was assaulted by bandits and the 
syndrome gradually developed of 
l^arkinson’s disease, progressing till 
his death at 85. The nature and seat 
of the process responsible for shak- 
ing palsy is still a mystery, and that 
no authentic case of recovery is 
known. Rizzuto (Policliiiico, Nov. 
21, 1915). 

DIAGNOSIS. — It is only in its 
early stag^es that imraly.sis ag^itans 
can be mistaken for another disease. 
Multiple sclerosis differs from it, in 
that it has increased reflexes and in- 
tention tremor, while tlic tremor is 
increased by muscular movement, 
such as brinxin^ a glass of water 
to the lips. Posthemipfec/ic trembling 
also resembles ])aralysis agitans, but 
the history of a paralytic stroke soon 
points to the nature of the disease. 
Hysteria may simulate. i)erfectly pa- 
ralysis agitans mainly, however, 
through autosuggestiveiiess. l»y con- 
sulting the review of lreni(»rs sub- 
mitted at the beginning t»f this 
section, each form can readily be 
identified, 

ETIOLOGY. PATHOGENESIS, 
AND PATHOLOGY,— I’aralysis 
agitans usually occurs in subjects 
above the age of 40 years, and most 
frefiiiently between 50 and 60. It is 
oftener observed in men than in 
women. EiTir»tional factors, grief, 
worry, shock, appear as the main ex- 
citing cause, after which come trau- 
matism, infectious diseases, alcohol- 
ism, exposure, overwork and sexual 
excesses. Direct hereditary trail sttiis- 
siott can rarely be traced, though the 


disease has been found to exist in 
relatives in 16 per cent, of the cases. 

In Hart’s study of M. Allen Starr's 
219 cases, 31 were directly traceable 
to traumatism, which comes next in 
order in frequency, as a cause, to emo- 
tion. Ruhcmaim traced 7 cases out 
of 35 clearly to an injury, the typical 
l>henomena appearing shortly after 
the latter, and growing rapidly worse, 
as previously emphasized by CHiarcot. 
llalz, out of 55 cases, ftmrid that in 
8 the tremor developed immediately 
after the accident. Krafft-Ebing, in 
a study c)f 110 cases, found that in 
cases of traumatic origin the disease 
always begins at the locaticm of the 
trauma, while after other causes it 
starts at tlie upper extremity, the 
hand, wrist, etc. (‘liarcot l»elicvcd, 
therefore, that the disease was due. 
when it followed injury, to an as- 
cending neuritis, a view favored by 
KralTt-J’^bing, tlunigb he was unable 
to find the lyjiical lesions (*f ncurilis. 
Savary I'carce attributed jiaralysis 
agitans to commotion of the brain 
wben it occurs as a consccpiencc of 
traumatism. 

A di.'^order of die ductless glands 
has been suggested by various writ- 
ers. The presence (.>f several symp- 
toms of myxedema was observed 
by Lundbnrg, Moebius, and others. 
Again, while thyroid extract has been 
found (»f value in cases, Horsley long 
ago, and also Dercum, noted that 
thyroidectomy caused symptoms sim- 
ilar to those of paralysis agitans. 
Castelvi found the thyroid sclerotic 
and atropied in two cases of this dis- 
ease, . That it *'niight be the result 
of s®me glandular secretion” was 
suggested by Dana in 1899. Lund- 
borg , (1903), Berkley (1905), and 
others ’iscribed it to insufiicieiicy of 
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the parathyroids,, and Castelvi, to 
hypothyroidism. 

The disease has been attributed by 
Moebius, Frankel, Burzio, and others 
to intoxication. That toxic sub- 
stances accumulated in the blood can 
cause tremor is suggested by f lock’s 
case, in which an enlarged prostate 
was also present. During the peri- 
ods of urine retention the tremor 
became intense, though, when the 
elimination of urine was not pre- 
vented, iif)t very marked. Dana, in 
1893, ascribed the tremor to “micro- 
bic toxins,” and (jauthier to toxics of 
muscular origin. Jn 5 out of 7 cases, 
the urine was found to c<iiitain a 
large excess of phosphoric acid. 

While tliese pathogenic factors, 
taken individually, do not account for 
the disease, a possiiile clue to its 
cause is suggested when all of them, 
cc'llectively, are taken into account. 
1'hus, emotion, grief, shock, trauma- 
tism, and other causes enumerated 
are all conditions vvhicli tend, cither 
by commotio ccrcbrl c)r otherwise, to 
debilitate the organism. That the 
ductless glands are themselves de- 
bilitated functionally along with all 
other organs is self-evident. If, with 
Sajoiis, wc grant the ductless glands 
a leading role in tissue metabolism, 
and in the defensive functions of the 
body, their debilitated state renders 
them inadequate to carry cm these 
functions, and the toxic wastes they 
should destroy accumulate in the 
blood, initiating and ]KTpctuating a 
condition of the arteries akin to 
senile degeneration, but presenting 
elements of arteriosclerosis, as 
Sajous holds, sufficient to initiate 
and sustain the process of denutri- 
tion. Modern methods of staining 
sustain this view. Thus Gordinicr, in 
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a study of 24 cases, found uniformly, 
thickening of the vascular walls with 
perivascular increase of neuroglia 
and sclerosis wdth degeneration, and 
atrophy of the nerve-cells and libers. 

From Sajoiis’s viewpoint, then, the 
cause of paralysis agitans should not, 
as has been done, he attributed to a 
single factor. Wc should rather look 
upon the disea.se as the result (I) of 
any morbid intiuence capable of dis- 
turbing, through shock, emotional, 
traumatic, or chemical, the physical 
integrity of nerve-centers, cerebral 
and spinal, including those govern- 
ing the functi(ms of the ductless 
glands; (2) of a diminution of the 
antitoxic efficiency of the latter or- 
gans, thus permitting an accumula- 
tion of toxic wastes in the blood; (3) 
of degenerative changes in the walls 
of the cerebrosi)inal and muscular 
hlood-ves.sels and in the nerve-cells. 
All these factors acting in patholog- 
ical sequency, and finally conjointly, 
in an individual predisposed to tro- 
l-hic degeneration, through age or 
(Hhcr contributory condition, best ex- 
])laiii the development of the disease 
and its lethal trend. 

TREATMENT.-~-The foregoing 
j'»ath(«genesis accounts for some of 
the beneficial results obtained, and 
suggests measures through which 
the disease may be met wntli some 
degree t)f success. 

(Organotherapy has been tried ex- 
tensively in this disease, ])ut although 
benefit has been claimed for various 
preparations, it does not appear to 
have effected more than improve- 
ment. Thus parathyroid gland was 
tried by Berkley, Dana, A. A. Smith, 
F. L. Taylor, Grinnan, Petersen, H. 
H. Janeway, and R. Kingman, wdth 
results varying from ‘"improved'' to 
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"‘really extraordinary improvement/' 
a negative result being obtained in 
only one child. “All the patients re- 
marked upon a curious increase in 
courage, comfort and mental energy 
while taking the remedy/’ Berkley 
states that the extract degenerates 
rapidly, and that it should be tested 
physiologically beforehand; this may 
account for the negative and even 
harmful results noted by others. 
Thyroid failed also to produce last- 
ing results, ft is probable, however, 
that parathyroid extract (gr. %o — 
0.0013 Gm.) given early in the case 
and gradually increased would give 
better results. As Sajous pointetl out, 
and as confirmed by others since, the 
parath 3 'roid is the main antitoxic fac- 
tor of the thyroid mechanism. This 
action accounts, in the light of the 
pathogenesis submitted, for the bene- 
ficial effects obtained. 

Knc(»uraging results have also been 
obtained l>y treating the case as if it 
were one of arteriosclerosis. This 
subject has been considered in full 
in the article on that disea.se. 

Antispasmodics merely depres.s the 
sensitiveness of the centers. They do 
not i>rf>niote a curative process, 
therefore, and merely control the out- 
ward manifestations of the disease. 
Hyoscine hydrobromatc, duboisine, 
the bromides, including camphor bro- 
mide and belladonna, are the agents 
most used. 

Hyoscine hydrobromatc, suggested 
by Erb, has given the best results 
that can be expected from these 
agents, i.r., temporary relief of the 
trembling, pain, restlessness, insom- 
nia, and some relaxation of the rigid- 
ity. Administered hypodermically, it 
causes pain and dryness of the mouth, 
while the risk of intoxication is in- 
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creased. It is preferably . giyen in 
small doses, beginning with 
grain fO.CXX)3 Gm.) doses, twice a 
day. This may be cautiously in- 
creased up to Mfio grain (0.0004 
Gm.). All the nervous symptoms, 
trembling, restlessness, and flushing 
particularly, have been known to 
cease under the influence of %o grain 
(0.001 (mi.), but such doses cause a 
distressing dryness of the throat, 
rapidity of the pulse, and dilatation 
of the pupil. Only freshly prepared 
.solutions can be depended upon. 
Rest aids the remedy in promoting 
the desired effects. The addition of 
chloroform-water, 2 drams to each 
dose, was recommcncled by William- 
son, who obtained better results from 
this sedative than from any other. 

Duboisine sulphate, introduced by 
Mendel, is preferred by some neurol- 
ogists. It also mitigates the tremor 
and relaxes the rigidity. It has been 
employed in doses of ^ioo grain 
(O.CXXX) Gm.) to grain (0.001 
Gm.), but thcwse large doses may 
also induce dryness of tlie mouth, 
nausea, vertigo, and visual disturb- 
ances. 1'hesc signs of intolerance in- 
dfeate that the u.«ic of the remedy 
should be discontinued. 

Morphine is recommended h}" no 
less an authority than Krafft-Ehing, 
but its tendency to constipate and the 
danger of morphinism must not be 
f)verlooked. Buia recommends intra- 
venous injections of a 5 per cent, 
solution of sodium nucleinate in nor- 
mal saline solution, beginning with 
% grain (0.01 Gm.), t*licn giving % 
and ys g*«n (0.02 and 0.05 Gm.) up 
to lyi grains (0.1 Gm.) every three 
days. Five injections should thus be 
given in series, to be fqlbwed by an 
intoraj of five to ten after 
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the initial smallest dose should 
again he started with. When such 
doses no longer produce the desired 
febrile reaction, the amount may be 
increased up to Syi to 6 grains (0.35 
to 0.4 Gm.). The solution used must 
always be freshly prepared. 

Passive exercises have been recom- 
mended by a number of writers. My 
own method consists in the execution 
of a series of carefully arranged 
movements, both passive and active, 
by which the contractions are over- 
come, the joints loosened, and flexi- 
bility therefore induced. Further, 
educalion of the voluntary move- 
ments is inij)ortant, especially of the 
extonsfirs of the arm and flexors in 
the legs. Massage to the back is 
also employed. The entire surface of 
the body should he rubbed twice a 
day f<.)r from five to ten minutes. 

MULTIPLE SCLEROSIS,— SY- 
NONYMS. — Disseminated multiple 
sclerosis; Disseminated nodular scle- 
rosis; Insular sclerosis; Sclerose rn 
plaques. 

DEFINITION. — A chronic disease 
of the l)rain and spinal cord, charac- 
terized by the presence of fibrous or 
sclerotic patches disseminated in 
these structures, the most prominent 
symptoms of which are intention 
tremor, scanning speech and nystag- 
mus. 

SYMPTOMS.— The variability of 
the onset, which may be sudden or 
gradual, and the frequent presence of 
lesions other than those to which 
multiple sclerosi.s is due, besides the 
irregular distribution of the subjec- 
tive symptoms render its earlier 
diagnosis difficult until the charac- 
teristic symptoms enumerated in the 
definition appear. As wc have seen, 
intention- tremor occurs whm a vci- 
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untary effort is made, such as raising 
a glass of water to the lips, picking 
up objects, bringing the fingers of 
one hand against those of the other, 
etc., the trembling ceasing at once 
with the effort. It affects also the 
head when it is raised from the pil- 
low. In the scctnid important symp- 
tom, scanning speech, the enuncia- 
tion, though slow and measured, is 
indi.stinct, owing to defective co-or- 
dination t)f the larynx, tongue, and 
lips, both the latter organs being the 
seat of tremor. Nystagmus, rapid 
oscillations of the eyeballs from side 
to side, is another striking phenom- 
enon. (.)ptic atrophy, sometimes pre- 
ceded by optic neuritis, is present in 
40 per cent, of the cases. 

Eye symptoms may develop early 
and for a long time may be the 
only manifestations of the disease. 
UhthofF estimated that multiple scle- 
rosis is responsible for 45 per cent, 
of all the cases of retrobulbar neu- 
ritis; Oppenheim, 50 per cent, and 
h'leischer 65 per cent. It occurs 
acute and fleeting, with recurrence 
in the same or the other eye, with 
intervals of months or j^ears, in one 
case six years. The ephemeral re- 
trobulbar neuritis with multiple scle- 
rosis develops with the ordinary 
syndrome; headache, pains in and 
hack of the eyeball, increased by 
movements of or by pressure on it; 
there may also be dizzincs.s and 
flashes before the eyes, and central 
scotoma develops. The impairment 
of vision brings the patient to the 
physician. 11. Gjessing (Norsk Mag. 
f. Laegevid., Keb., 1915). 

Increased tendon reflexes and other 
spastic phenomena are commonly ob- 
served, leading ultimately to spastic 
rigidity. Paresis, leading up to pa- 
ralysis, may occur with spastic phe- 
nomena as early signs, but the 
sphincters remain quite normal until 
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toward the close. The paretic phe- 
nomena piay he ephemeral — the so- 
called hysterical or intermittent type 
— and be preceded or accompanied by 
disturbances of sensibility. 

While these phenomena may be said 
to represent the salicntcs of a classical 
case, it must he borne in mind that 
the location of the lesions in the 
brain or various parts of the cord 
may alter the picture materially. 
Thus in the most common of these 
aberrant forms, the spinal, progfres- 
sive paraplej^ia unaccompanied by 
sensory disturbances, may predomi- 
nate. The lesions may even he lo- 
calized in the sacrum, and cause 
disturbances of the sphincters and 
sexual functions, and also pains in 
the lower extremities. 1'hc compara- 
tively rare cerebral type may, con- 
versely, he initiated with vertigo, 
headache, vomiting, and eventually 
lead to melancholia, or the opposite, 
exaltation, imbecility, etc., though in 
rare instances. A])oplcxy with cere- 
bral hemiplegia has also been ob- 
served. 

DIAGNOSIS. — When the Charcot 
triad: the intention tremor, .scanning 
speech and nystagmus arc iirescnt, 
the diagnosis is readily made. Multi- 
ple sclerosis differs from paralysis 
agitans, in that in the latter the 
tremor is not of the intentional type. 
From fricdrrich*s disease ^ which also 
alTects several members of a family, 
there is llaccidity of the muscles and 
no spasm, nor eye symptoms. In 
hysteria the symptoms of multiple 
sclerosis may be faithfully repro- 
duced, but they are ephemeral; yet 
post-mortem findings indicate that 
true multiple sclerosis may, in turn, 
simulate hysteria, ^ The various forms 
of tremor should be differehtlat^Sd 


from the toxic forms through their 
history atid symptoms, etc. None 
really present the characteristics of 
multiple sclerosis. 

ETIOLOGY. — Multiple sclerosis 
is rarely met, even in European 
clinics where uncommon diseases are 
carefull}^ sought out for purposes of 
study. 'I'he majority of cases occur 
in su))jects between 20 and 40 years 
of age; it is sometimes witnessed in 
children, and occasionally in several 
children of the same family, lint in- 
fections diseases, syphilis, scarlet 
fever, snuillpox, typlioid fever, and 
many others are its ])rincipal cause; 
in fact, it may follow either one of 
these diseases after very few weeks 
i>r months. 1'he toxics which, we 
have seen, may cause tremor — lead, 
mercury, arsenic, copper, zinc, etc. — 
may also cause niultij)Ie sclerosis. 
Overwork, cold, trauma lisnis, and ex- 
cesses have also been incriminated, 
hut not on very substantial grounds. 

Syphilis, in rare instances, may 
caii^c a synipiomatoloKy inclistin- 
guishahle from that of typical multi- 
ple sclerosis, and thi^ withovit the 
formation of sclerotic plaque^, hut 
by the ordinary lesions of S 3 ^philis, 
viz., arteritis an<l nieiiiiigitis. Syph- 
ilis may also produce in the spinal 
cf>rd sclerotic placiues resembling 
those of multiple sclerosis, without 
producing the typical symptoms of 
this disease. Spiller and Wtiods (Univ. 
of Pa. Med. Bull., Mar., 1909). 

In a case of multiple sclerosis in 
a man of 1 8 years, whose father was 
syphilitic and tabetic, the most 
prominent symptoms were ataxia, 
Romberg’s symptom, Argyll- Robert- 
son pupil, tran.sient palsies of left 
lleg and right arm, transient oculo- 
motor *palj%ies, unequal pupils, trem- 
ors, and apeech disturbances. Mental 
symptoms were thc.se of progressive 
detn^tik ttwltom. TIk cKnicb! 
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diagnosis was paresis, but necropsy 
proved it to be a case of multiple 
sclerosis with widely disseminated 
lesions. F. X. Dercum (N. Y. Med. 
Jour., June 8, 1912). 

PATHOLOGY. — M ultiple sclero- 
sis affects both the white and f^ray 
substance, mainly the white sub- 
stance, of the brain and the myelin 
of nerves. The patches may form 
anywhere, and may differ in size 
from that of millet seed to that of a 
walnut. They may occur cm the sur- 
face or in the depths of the cerebro- 
spinal system from the brain to the 
filum terminale of the cord, and may 
number several hundreds. In the 
nerves, the axis-cylinders arc usually 
respected, l)Ut their myelin may be 
destroyed; gliosis is marked in ])rac- 
tically every instance. The vessels 
in tile patches show marked altera- 
tions, their coats, the external partic- 
ularly, being considerably thickened. 

PROGNOSIS.-^The only hopeful 
cases are those wdiich slu)W' a ten- 
dency to remissions. Occasionally 
such ultimately reciwer. The possi- 
bility of apoplectiform seizures should 
be borne in mind when dealing with 
cerebral cases, and reserve be the 
rule as to prognosis. In steadily pro- 
gressive cases showing no remissions, 
tlie outlook is always very grave. Jf 
the patient is optimistic as to his 
ultimate recovery, this should, how- 
ever, be left undisturbed, encourage- 
ment being, in fact, decidedly helpful. 

TREATMENT.— The cause of the 
disease should be .sought, and, if pos- 
sible, removed. This applies as well 
to the cases of toxic origin — lead, 
mercury, alcohol, malaria, etc. Thus, 
in a case of plumbic and mercurial 
. origin the iodides and electricity will 
prove useful; in the malarial cases. 


quinine; in the syphilitic, salvarsan 
or biniodide of mercury. The cases 
due to acute infectious diseases arc 
sometimes benefited by the early use 
of the specific antitoxin. The salicy- 
lates may prove helpful where rheu- 
matism — itself perhaps due to strep- 
tococcic infection — may be traced. 
While the ]>atient*s strength should 
be conserved, conhnement to bed is 
harmful. So are warm baths, mar- 
riage, and pregnancy. Light massage 
f>r efHcuragc, regulated gentle exer- 
cises in the open air, in a warm cli- 
mate are helpful. Of the remedies 
which have shown some value in 
practically all cases (jf undetermined 
origin have been arsenic in small 
doses, and potassium iodide also in 
small doses. Scopolamine hydrobro- 
mide is useful to check the tremor. 

The writer gives every second or 
third day a hypodcrniic injection of 
IS minims (0.9 c.c.) c>j’ the following 
solution: — 

It Scopolamine hy- 

drvbromidc .. gr. H (0.013 Gm.). 

Distilled waters. 5v (20 c.c.). 

Cherry laurel 

water 3v (20 c.c.). 

M. 

I'lie treatment should he sus- 
peiidetl if symptoms of intolerance 
are shown, such as mydriasis, dry- 
ness of the throat, sleeplessness, etc. 
Hoteano (Jour, de iiied. de l’ari.s, 
Apr. 4. 1908). 

Thiosinamine has been recom- 
mended by Fninkel, but the numer- 
ous cases of this rare disea.se to which 
he refers suggest the possibility of 
erroneous diagnosis in a large num- 
ber of instances, the drug having 
proven inefficient in other hands. 

ThioBtnamine often does a great 
deal of good. During th^ last four 
years 75 cases of multiple sclerosis 
treated with this drug by the 
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author, and of these 33 showed no 
improvement and 15 a decided im- 
pr<»vcnient. One course of treat- 
ment usually consisted of one injec- 
tion of 2.3 c.c. (37 ininttns) every 
third to fourth day into the nates 
for six weeks. Baths, massage, gym- 
nastics and electricity assist the 
action of the drug. M. Kriinkel 
(Neurol. Centralhl., nu. 1, 1913). 

J. Mahison Taylor, 

Philadelphia. 

TRICHOCEPHALUS DISPAR. 

See r.vRASfTE.s Di.'^eases Dite to. 

TRICHOPHYTOSIS. -T r i c h o- 

phytosis, or ringworm, is a fungous dis- 
ease attacking the general surface of the 
body, the scalp, the beard, and the nails. 
It may l>e caused by etllier of two para- 
sitic fungi — the Microsf'oron oudouini, or 
small spored fungus, and the trichophyton, 
or large-spored fungus, of which there are 
several varieties. 

The varieties of ringworm are: (1) Tinea 
circinata (ringworm of the body, herpes 
circinatus, tinea trichophytina corporis): 
(2) Tinea tonsurans (ringworm of the scalp, 
herpes tonsurans, tinea trichophytina cap- 
itis); (3) Tinea sycosis (barber’s itch, 
parasitic sycosis, ringworm of the beard, 
tinea trichophytina barbie); (4) Tinea cruris 
(ringwMpi of the genilocrural region, 
tinea mebophytina cruris, eczema mar- 
ginatum); (5) Tinea unguium (onychomy- 
cosis, riijgw'orm of the nails). VarietiCvS 2, 
3, and 5 have already been considered. 
(See Tinea in tlie tifth volume, page 159.) 

SYMPTOMS. — Tinea circinata is char- 
acterized by vesiculosquamous patches, in 
the shape of rings, upon the cutaneous 
surface. Beginning as irregular, pea- 
sized, hyperemic, scaly patches, they as- 
sume, in a few days, a circular shape with 
very fine papules or vesicle.s around the 
border. As the patches spread, the cen- 
ters heal and the patches become ring- 
shaped, dull pink or red in color, with 
borders slightly elevated and the scat of 
a brawny desquamation. Gyrate lesions 
are formed by the confluence of adjacent 
patches. Exceptionally patches arc ob- 
served with several concentric rings^ 
the center.** may not becoate cleaix^^ 


which case the lesions are circttfar, but 
not annular. More rarely, the lesion is 
an elevated plaque with deep involvement 
of the skin, small pustules occupying the 
sites of the hair-follicles. The lesion of 
ringworm is often a solitary one, usually 
few in number, more rarely in large num- 
bers on the face, neck, arms, backs of 
the hands, and body. Itching is usually 
slight. 

In tinea cruris, the lesion very closely 
resembles that of eczema intertrigo, the 
patches being dull brownish-red in color, 
the border often with wcU-delincd mar- 
gins, at times slightly elevated. The erup- 
tion may spread very rapidly, involving 
the thighs, groins, genitals, mons veneris, 
and nates. Eczema is a frequent compli- 
cation, with severe itching, e.spccially at 
night. 

In tinea imbricata, a form of tropical 
body ringworm, large areas of the bt»dy 
become the seat of brownish, concentric 
rings, and large-sized scales, giving the 
l)ody the appearance of being clay-cov- 
ered. The face and scalp arc u.sually 
unaffected. 

ETIOLOGY. — Tinea circinata is more 
common in children. It is tran.smitted by 
contact and through toilet articles (towels, 
etc.). Cats and dogs are a common source 
of the disease. 

PATHOLOGY.— The fungus is found 
in the epidermis, especially in the corne- 
ous layer. The mycelium, consisting o; 
long, slender, sharply contoured, bifur- 
cated, joined threads, is abundant. The 
spores, rounded, highly rcfractile bodies, 
varying from Yum to inch in diam- 
eter, arc scanty. For examination, the 
scales arc .scraped off wdth a knife, placed 
on a rnicnKScopic slide, a drop of caustic 
potash (10 to 40 per cent.) added, and the 
cover-glass applied with sufficient pres- 
sure to flatten out the scales. The fungus 
can be .seen with a %-inch objective, but 
more in detail by using a immersion 
lens. 

PROGNOSIS. — Although this disease 
usually yields promptly to treatment, tinea 
cruria is more rebelHoua. 

TREATMENT.-— Parasiticide ointments 
and lotions^ of mereury* bcM- 

iuiptitli61» W picfie add, •odlwd 

i»rboii«fe, imd^^ are all 
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cAtcient. So<ttttm itfiioiiilplmte solution 
(1 to 8 of water) and mercuiy bichloride 
($4 grain — 0.03 Gm. — to the ounce — 30 c.c. 
—water) are effectual applications. 

Care must be taken in tinea cruris to 
prevent an acute dermatitis; soothing 
paravsiticicles are best here; the stronger 
remedies should be avoided. 

Cutaneous epidermic ringworm is cured 
by tincture of iodine diluted with five 
times its volume of alcohol. When ring- 
worm is unaccompanied by inflammation, 
as in the common ringworm of children, 
the X-ray well managed is the method of 
election (Sabouraud). W. 

TRIGGER FINGER. See Ten- 

IK)NS, BtTKS.E AND FasCI/E. DISEASES OF. 

XRIONAL. — Trional, or diethylsul- 
phonemethylcthylrnethanc (CMfliMSuOi). 
is the trade name of Sull^honcthylmcthan-^ 
nut, F. S. P., an oxidation pro<luct of 
mcrcaptol. It occurs as ctdorless, lus- 
trou>, odorle.ss, crystalline scales, having 
a hittof, camphoraceoiis taste in watery 
stdulion. Jt is srduble in 195 i)arts of 
water at 77*^ (25"* C. ), more readily in 

lioiling water, ainl readily soluble in al- 
cohol ami ether. It is given in doses of 
from 15 to 30 grains <1 to 2 (jin.), in 
powder, iMpsuIe, or cachet, in seltzer 
water, or with large quantities of hot 
liquids, milk, soup, or beer, because of 
its sparing solubility: it should not be 
masse<l except on addition of other agents 
to aid in its disintegration. 

PHYSIOLOGICAL ACTIO N.—lf. 
Koppers found that trional acts upon the 
cortex of the brain, that# docs not affect 
the respiration rate, that blood-pressure 
is slightly reduced, and that a certain 
amount of caution should he used in 
cardiac cases. Later cxi)eriments by 
Shick, and confirmed by Ott, show that 
trional does not affect the irritability of 
motor nerves, leave.s the sensory nerves 
intact; but depresses the reflex excitability 
and acts as a narcotic. Trional at first 
hastens the pulse rate, but afterward de- 
presses it, the arterial tension being at 
first raised and then afterward lowered. 
The rcspiratton rate is slightly increased. 
Kornffeld claims that trional acts hy d|e- 
prestnng the central nervoua centers and 


along with others the vasomotor center, 
and hence the fall in blood-pressure. The 
action of trional is more marked if the 
patient i.s quiet and not disturbed by pain 
or excitement. Action normally takes 
place in 20 to 30 minutes after the drug 
is ingested. 

POISONING BY TRIONAL.— There 
appears to be a strong resemblance be- 
tween the symptoms due to the cumulative 
effect of trional taken for a considerable 
length of time and those due to acute 
poisoning. 

The symptoms i)f acute poisoning arc 
those of acute g:istn)intestinal poisoning 
with marked loss of equilibrium, vertigo, 
ataxia, vomiting, and watery diarrhea, 
which may change abruptly into consti- 
pation. The lM>dily temperature becomes 
.subnormal, the pulse becomes small and 
rapid. The urine become^ stnmgly acid 
and there may be hematuria with hyaline 
and granular casts and albumin. Somno- 
lence, hallucinations, marked cutaneous 
hyperesthesia, sterlc^rous breathing and 
cyanosis have followed in some cases; in 
others dizziness, headache, and tinnitus 
aurium. 

Chronic trional poisoning is character- 
ized by anorexia, vomiting, constipation, 
and epigastric pain. C'f>llapse and death 
may supervene. Hcinati 'porphyrin is usu- 
ally found in the urine and casts arc not 
infrequent. Car<liac weakness apggars and 
dilatation murmurs may develo|r at the 
aortic and mitral valves. Multiple neu- 
ritis is not uncommon. 

Treatment of Poisoning by Trional. — If 
.seen promptly, siphon out the stomach 
with plenty of warm water by means of 
a stomach-tube. In absence of tube give 
emetic of mustard (4 drams in 1 to 4 fluid- 
oijnccs->-15 Cim. in 30 Ij> 120 c.c. — water), 
zinc sulphate (20 grains in 1 fluidounce — 
1.3 dm. in 30 c.c. water), or 2 to 4 minims 
(0.12-0.25 c.c.) of a 2 per cent, .solution of 
apomorphine hydrochloride hypoderrnat- 
ically. To eliminate the drug from the 
system give spirit nitrous ether, 1 to 2 
fiuidrams (4 to 8 c.c.) and msgnesitun sul- 
phate, 1 ounce (30 Gm.) in a tumblerful 
of water. Give freely of w'ater made al- 
kaline with sodium bicarbonate. To conn 
teract the depressing symptoms, give 
abundance of strong coffee or citrate d 
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caffeine, 2 to 3 grr»iiiR (012 to 0.2 Gm): PHYSIOLOGICAL 

for cardiac weakness give camphor, and action of tropacocaiiic hydrocMonde A« a 
for colic administer moiphine. local anesthetic in ophth^altttoldgy has 

THEMAPUUTIC USES.—Trional is been studied by Annin. The tests were 
chiefly used as an hypnotic. Sleep is made with 3 and 5 per cent, solutions in 
usually induced promptly, within 10 or 15 boiled water or normal physiological salt 
minutes, the sleep being calm and natural solution. The dropping of the solution 


and the aw-akening normal and free from 
after-effects, except that there is a ten- 
dency to sleep during the next day. 

If the drug has no eiTect after 2 or 3 
successive nights, it should be replaced 
by some other hypnotic. Interruption in 
its use from time to time is advised to 
avoid cumulative effects. The constipation 
caused hy its use should he relieved by 
appropriate remedie.s. .and the hyperacidity 
of the urine diminished by the use of al- 
kaline drinks. 

In epilepsy, S. Weir Mitchell ft)und that 
trioual was bcnelicial; either the number 
of attacks was diminished, their severity 
le.s.sened, or the general physical condi- 
tion of the patient improved. In simple 
agrypnia, melancholic depression, condi- 
tions of moderate oppression, as well as 
in mania not attended hy violent halluci- 
nations, a refreshing sleep of fnirn 6 to 8 
hours was often obtained from the use 
of trional. In the more active conditions 
of excitement of chronic mania, and in 
paralysis accompanied by moderate motor 
restlessness, larger do^cs (30 grains — 2 
Gm.) gave reliable result.^, the elTect being 
absent or very slight on the lirst. hut satis- 
factory during the following days. Jii 
paralytics suffering from extreme motor 
and p.sychical maniacal excitement .satis- 
factory effects were seldom obtained from 
similar doses, wdiilc in m'any cases 45 
grains (3 Gm.) proved inactive. W. 

TROPACOCAINE.-Ti.is Mn- 

loid [G'hI I uIVOiCtHgCT)) J, called also 
benzoylpsemlotropeine, is obtained from 
the leaves of a Java coca plant. It differs 
markedly from cocaine in its constitution 
and also in its therapeutic effects in hav- 
ing slight mydriatic properties, besides 
being about onc-third as toxic as cocaine, 
but in no wise inferior in local anesthetic 
power. The hydrochloride is usually em- 
ployed in solutions varying from 3 to 5 
per cent, and in amount not exceeding 
1 grain (0.06 


into the eye causes some burning and 
lachrymatiutL Anc.'^thesra of the cornea 
and conjunctiva is complete in one minute, 
but does not last very long: 3 drops of 
a 3 per cent, solution causes complete 
aiiesthc.sia lasting from 2 to 4 minutes, 
and is followed by an incomplete anes- 
thesia for 2 to 3 minutes ; from 3 drop,s 
of the 5 per cent, solution complete ane.s- 
thesia lasts 3 or 4 niinule.s, ffdlowed by 
an incomplete anesthesia for 2 to 5 
minute.';. Tropacocaiiic has a slight myd- 
riatic effect, hut practically no effect upon 
accommodation or intraocular pressure. 
The diffusion into the anterior cliainher is 
consiilerahly increa.sed, C'specially when 
the solution is made with jilain w’atcr. 
'I’he corneal cpithelia arc* softened, but 
the deeper layers fif the cornea are un- 
affected. Tropacocaine does not become 
changed on boiling; its solution can there- 
fore he easily sterilized. Solution.s in dis- 
tilled water may be kept for months 
without losing their anesthetic power or 
developing fungous formation. 

When full doses are administered hy 
lumbar injection, a feeling of opprcs.sion, 
occasional pallor, cyanosis of the lips, and 
a tendency to syncope are noticed. The 
blood-prcssure is lowered and respiratory 
dejiression occurs. After the anesthetic 
effects have passed off there arc some- 
times headache and backache; in a few 
instances a trace of albumin appears in 
the urine, due apparently lo some toxic 
action of the drug on protf»plasm, hut no 
pcnnaiient ill effects on the kidneys have 
been reported. 

UNTOWARD SYMPTOMS arc met 
with diffusible stimulants, pituitrin, saline 
infusion and artificial respiration. 

THERAPEUTIC USES.--Tropacocainc 
is u.sed as a local anesthetic for short 
operatjona on the eye and iddn, and ex- 
tracting teeth and roots. It may be u.sed 
for applying painless cauterieatioti,^ in the 
treatment of peripheral neuralgiae, con* 
tuslons, diiitortiotii, i^txitii, paiitftd 
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'i». «ittliriiic {mSb, Md as a 
twn^ «< <£agtMri in difterentiating be- 
tween peripheral, central, or r efl^ neural- 
gic processes, and between simulated and 
actual pain. 

It is used by lumbar puncture, fcjr 

operations on the legs and pertnewn, 

54 grain (0.05 Gni.) being sufficient, but 
{or abdominal operations 1 grain (O.Of) 
Gm.) is required; il siniubl not be used 
on cliildren less than 14 years old, but old 
age is not a contraindicaticiii. W. 

TRYPANOSOMIASIS, or 
SLEEPING SICKNESS. -This dis- 

case is rarely observed outside of Africa, 
vvl'crc it is due to the presence, mainly in 
tbc blood and cerebrospinal fluid and swf)!- 
leii lymph-nodes. f>f a parasite, the try- 
pa noscjin.T, a flagrllated lieniatozobn com- 
monly found in aniinab. The parasite is 
about three limes the diameter of a red 
corpuscle, fusiform and pr(»longed into a 
single flagellum at «'iic end. It is trans- 
mitted to man lliroiigh the hito of the 
tsetse fly ((tinssina which is not 

known to c?xist on the American continent. 

SYMPTOMS.— The t)eriod of incuha- 
tiifii, though not clearly t.*stal)lished. is 
very long. While the onset is gratlual in 
negroes, in the white race it may be sud- 
den and manifest itself hy fever, but with- 
(Uit chills or marked sw'eating, which lasts 
from two to f<)ur <lays; it is followed by 
a reinissiim during which hypothermia 
may occur, and is nninllucnccd by quinine. 
Knlargement of the p»isterior cervical 
lymph-nodes, often follow'ed by polyade- 
nitis, is usually discernible .soon. At first 
the noclcs are jkj larger than a small pea 
and soft, but tm puncture arc found to 
contain trypanosomes. They aflf(»rd, there- 
fore, opportunity for early diagnosis. 
Deep-seated pains and marked scnsitivc- 
nc.s.s of the tissues on pressure also ap- 
pear early. 

Cutaneous lesions are more apt to occur 
in the white, than in the black race. They 
usually consist of papulovesicular patches 
of erythema, especially numerous on the 
thorax; areas of edema beginning, as a 
rule, in the eyelids, may extend to the 
face, then appear at the ankles and some- 
times involve the whole body. 

fhe jforegoing sytpptoms may constitute 


the whole syndrome for a long time In a 
given case. Then appear the nervous phe- 
nomena which coincide with the appear- 
ance of trypanosomes in the subarachnoid 
space and other areas of the cerebro- 
spinal system. While the patient becomes 
listless and dull and readily lapses into 
periods of drowsine.ss, vagarie.s of disposi- 
tion, emotional outbursts, weeping, anger, 
etc., intersperse at first the growing men- 
tal torpor. Trcmor> and even epileptic 
seizures and also symptoms of insanity 
with homicidal tendencies and one of 
various spinal disorders may appear, espe- 
cially in the white race. 

The mental torpor during the intervals 
betw'een these acute manifestations is now 
accompanied by the symptom which .dis- 
tingviishes the disease. As the hebe- 
tude increases, drow'siness becomes more 
marked, until it lapse?, into a practically 
c(mtimii>u.s sleep. .At first tbe patient may 
be roitse<l, especially at mealtime, but this 
becomes increasingly diffienU. A stupor- 
ous state then leads to coma and tbe pa- 
tient dies unless, as is often the case, an 
intcrcurrcnt disease carries him off before 
this stage is reached. 

DIAGNOSIS. — During the bmg period 
of incubation and before the fever stage 
begins, the only signs arc the enlargement 
of the cervical glands and the i)re.'*eiice of 
trypanosomata in fluid drawn from these 
nodes. After the fever stage has begun 
the aflernf)on febrile process ami also the 
change of disposition, excitability, etc., 
will afford additional evidence. The in- 
efficiency of quinine in the treatment is 
also suggestive. For the <letectif>n of the 
parasite the Komanowski technique (see 
vol. V. p. .179) should be cmiiloyed. It is 
not always readily found and a daily ex- 
amination for a con.sideraljle period is 
.sometimes necessary early in the history 
of the case. 

PROPHYLAXIS.— Wherever it has 
been pos.sible to rid the land of bush, 
gra.ss, etc., on the shores of rivers, lakes, 
etc., 'W'here the blood-sucking Glosswa pal- 
polls thrives, great good w'as done. Re- 
moval of an infected tribe to an unin- 
fected region also proved preventive; but 
on return to the infected region, the in- 
sects were not found to have lost their 
power to convey the trypanosome owing 
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to the presence in the region of infected 
animals, game, etc. The partially clad 
natives being more frequently attacked 
than the Europeans, covering of the ex- 
posed tissues with mosquito netting and 
screening of dwellings arc also indicated. 

TREATMENT. — Arsenical preparations 
have on the whole given the best results. 
Atoxyl, which is more toxic when given 
by the mouth than w'ben administered in- 
tramuscularly, lYi grains (0.5 Gm,), may 
be given twice weekly in 10 per cent, solu- 
tion. Mercier and Gamble have cured 
thus 66 per cent, of their cases. Atoxyl 
acts directly upon the trypanosomes and 
they gradually decrease in number. It is 
most efficient before the nervous phe- 
nomena appear, and should be persisted 
in. but discontinued for a time if toxic 
symptoms — headache, faintness, dryness 
of the throat, strangury and disturbances 
of vision — appear. Arsenophcnylglycin, a 
yellow light ptiwder introduced by Ehr- 
lich, is also very efficient, but more poi- 
sonous than atf.»xyl. Anu»ng alternates or 
substitutes which have b<‘en used with 
more or less satisfactory rosiilts w'hcre 
atoxyl could not be obtained have been 
Bodium cacodylate, quinine cacodylate, 
Fowler’s or Donovan’s solutions, arsenous 
acid, and iron arsenate. The young were 
found by Laveran to jdcid more readily 
to treatment than adults. In some cases 
a combination of iw'o preparations suc- 
ceeds w'bcre a single <mc fails. The addi- 
tion of strychnine to the arsenical used is 
also helpful. A change of the kind of 
preparation is sometimes necessary, Ehr- 
lich having shown ilial trypanosomes 
gradually acquire an artificial immunity to 
certain drugs. Salvarsan and neosalvar- 
san have not met expectations. 

Report based on 370 cases, Ju the 
first or fever stage best results arc 
obtained by a combined oral, intra- 
muscular, and intravenous treatment. 
Orally the following is used: Tartar 
emetic,, 3^ grain (0.03 Gm. ); caffeine, 
2 grains (6.12 Gm.); tartaric acid, 5 
grains (0.3 Gm.); tinctures of opium 
and of nux vomica, of each 5 minims 
(0.3 C.C.); chloroform water, enough 
to make 1 ounce (30 c.c.). One 
ounce t i. d.^ in water. Intramuscu- 
larly, soamiti, 0.25 to 0.77 Om. (4 to 12 


grains), is giveii every five days.. In- 
travenously, a 2 per cent, solution of 
tartar emetic is used on " alternate 
days in doses of 4 to 12 c.c. (1 to 3 
drams), increased by 1 c.c. (16 min- 
ims) at each injection until toxic 
symptoms arise. The dose is then 
reduced by 1 c.c. and maintained. A 
week's rest is given after five weeks’ 
treatment. Recovery followed in 3.9 
per cent, of cases and improvement 
in 27.9 per cent. Masters (Jour, of 
Trop. Med. and Hyg., Feb, 1, 1918). 

Various antimonial compounds have 
been used with some success. Ranken 
(1913) found precipitated metallic anti- 
mony the most effective agent, beginning 
with a 1-grain (0.065 Gm.) dose, watching 
closely its effects, and if no untoward re- 
.sult occurs, l‘i grains (0.1 Gm.) repeated 
at intervals of four d.^ys. Each dose is 
stirred in a glass mortar with Yi ounce 
(15 (ini.) of saline .solution, a funnel and 
tube, w’ith a large needle, being used. 
Saline solution is run in before and after 
the antimony su.spension. The sodiotar- 
trate of antimony may be given in from 1 
to 2 grains (0.06 to 0.13 (ini.) with a glass- 
ful of water, but orally only. Various 
other salts are licing tried, including the 
supposedly non-toxic trioxide of antimony, 
in a 30 per cent, oil eriiul.sion given intra- 
muscularly. Antimonia) preparations have 
been found to act harnioniously with ar- 
senical preparation.s, and as temporary 
.subTititutes. Among other agents tried 
may be mentioned trypan-red parafuchsin 
and other dyes; mercuric bichloride, 
methylene blue, thyroid gland, etc., but 
none, .so far, have approached in value 
either the arsenical or the antimonial 
preparations. S. 

TUBERCULOSIS, ACUTE,- 

Acute tuberculosis is the result of a 
more or less sudden development of a 
tubercular process either in the Ixxiy 
at large or in one or more organs. It 
may be primary or secondary, and 
usual], jr follows a rapid and fatal 
course. It is mainly observed clinic- 
ally in th« form of a4:ute miUo/ry tuber- 
culosis 0 cute fnmrnmk phtt^s. 
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ACUTB MIUARY TUBERCU- more or less fever, which tends to in- 
LOSIS. crease rapidly, the temperature reach- 

Acute miliary tuberculosis is the ing 104° F. (40° C.) or mure. Occa- 
result of a sudden formation of sionally, however, afclirilc cases are 
miliary tubercles in one or more met. With the high fever there ap- 
organs. In the vast majority of in- pear mental torpor, hebetude, stH)n 
stances the primary focus of infection followed by low dolirinm, with tlie 
is either a pulmonary tuberculous typical dry and brownish tongue of 
nodule or a group of tuberculous the typhoid state, the face being either 
lymphatic glands, the tracheobron- pale or dusky, the cheeks showing a 
chial mxles in particular. Any tuber- circumscribed bluish or reddish area, 
ciilous structure may, however, act as The evening- rise of temperature may 
focus of infection and thus initiate also occur, hut not regularly, the 
a fulminating type of tuberculosis diurnal rise sometimes appearing in 
which may prove fata) within a few the morning. The jiiilse is extremely 
weeks. The pre-eminent role of rapid, and out of proportion with the 
tuberculous bronchial glands in the fever. 

process, and the various signs through The respirations arc Inirricd, and 
vvhicli their presence may be recog- more nr less cyanosis is usually oh- 
nized, have been reviewed in the .served. There is .some cough, ])iu the 
article on the 1'hymus and Lym- expectoration is slight and mucoid 
riiATic' (h.ANDS, on page 538. The unless a tuberculous focus be present 
lymphatic vessels and veins, into in the lungs. Profuse sw-eating and 
which a tuberculous abscess may rup- .sudamina arc common and herpes 
ture, represent the most usual inter- likewise, but n.>sc-cnlored spots are 
mecliaries for the dissemination of the rarely, if ever, witnessed. The .spleen 
infection. Acute tuberculosis occurs is usually enlarged; there is no diar- 
in most instances in adolescents and rhea, but intestinal liemorrhage may 
children. occur. 'Die clu>roid is often the seat 

Three forms or clinical varieties of of tubercles. Some degree of peri- 
miliary tuberculosis are recognized : carditis, pleurisy, peritonitis, or nien- 
the general or typhoid Jorm, in which ingilis may com])Iicatc the case. The 
the morbid process is widespread ; the prostration, stuj)or, and emaciation 
pulmonary form, in which the lungs increase rapidly and the patient sex^n 
are invaded, and the meningeal form, succumbs. Often this occurs as a re- 
in which the pia mater and often its suit of one of the complicatir)n.s just 
ctwesponding membrane in the spinal mentioned. 

cord are invaded by miliary tubercles. The diagnosis is at first difiicuU, the 
SYMPTOMS AND DIAGNOSIS. disseminated ft>rm being often mis- 
^General or Typhoid Form. — ^Tlie taken for typhoid fever. But there 
S 3 rmptams rcsenxble closely those of are many distinguishing points. The 
typhoid fever. The incubation period, presence of a tuberculous focus has 
which may last a few* days or weeks, already given rise, as a rule, to sug- 
is attended by prostration, general gestive symptoms which the history 
malaise, headache, and sometimes \>f the case will reveal. The irregu- 
Chills, Then follows, in most larity of the fever curve, the occa- 




sional morning- rise and the unduly 
rapid pulse considered together are 
also suggestive. While epistaxis is 
rarelv observed^ petcchiic are prac- 
tically never seen. Fhe respirations 
are labored and rapid, while cyanosis 
is usual. I'inally, while llie Widal 
reaction is negative, the von Virquel 
reaction for tuherctilosis is positive. 

Pulmonary Form. — 'I'his type dif- 
fers from the former in that tlie 
brunt of the acute process manifests 
itself in the hmg.s. .Any structure in 
these organs or all its comj)oneut tis- 
sues may suddenly become invaded: 
the alveolar walls, the perihixmehial 
and perivascular tissues, the paren- 
chyma, etc. Hence the resemblance 
of the disease to bronchopneumonia. 
Its starting point may either })e, as in 
the typhoid type, a nidus of tubercles 
anywhere in the IkxIv, especially in the 
bronchial glands, but often it occurs 
as a sudden complication of chronic 
pulmonary tuberculosis. Again, it 
may follow an acute infectious dis- 
ease, pertussis, measles, typhoid fever, 
etc., or any other disorder capable of 
severely debilitating the l)»xly and its 
defensive efficiency, thus rendering it 
readily vulnerable to infection. In 
the latter case, there is a general fail- 
ure of what health may have !)een 
recovered after the acute disease. 
When a tuberculous focn.s is the 
.source of infection, no period of in- 
cubation is apparent, a sudden rise of 
temperature, running more -or less 


Respiratory phenomena occur «ar1y. 
Dyspnea soon becomes 
cially in children in whom a 
tory rate of 80 and over per mitiufe 
is not infrequent, with more or less 
dysi)nea and cyanosis. These phe- 
nomena nia}' be preceded by cough 
which persists and is sometimes 
severe. ('hcync-Stokes breathing i.s 
s<»mctimes ohse.rved. The expectora- 
tion presents ti(.> special characteris- 
tic, although it may contain tubercle 
hacilli, and occa.sionally resemble the 
ru'<ty sputum of pneumonia. Late in 
llie hist(vrv of the case, however, 
it is mucopurulent. Ln)nehove.sicti- 
lar breathitig and suberepitani rales 
and dullness over areas of consolida- 
tion arc the main physical signs 
elicited. 

In children the pulmonary form of 
miliary tuberculosis may run a very 
rapid course, Iml in adults its pr<3g- 
ress is less rapid, as a rule, than the 
generalized or dis.scminated form. 

Meningeal Form. — In this variety 
the onset of miliary tubercles occurs 
in the basal pia mater, the morbid 
process extending in some instances 
ta the corresp()iiding spinal mem- 
brane. As shown by l](dt, 70 per 
cent, of cases of acute meningitis in 
young children are due to tuher- 
culovsis, while in these and in infants 
it is usually a manifestation of a gen- 
eral infection. This form is usually 
divided into three stages : 1. Stage of 
cerebral excitement, which comes on 


continuously for some time and reach- more or le.ss suddenly with nausea 
ing often to 105“ F. (41.8® C.), inaug- and vomiting, severe headache, great 
urating the acute process. Here irritability, or convulsions, soon lead- 


again we meet, now and then, the ing at times to coma. The hydro- 
exacerbation of temperature in the cephalic cry, which consists of screams, 
morning, which distinguishes the short or prolonged, due to intense 
disease from typhoid fever. Rarely pain; alternating pallor and flushing; 
no febrile phenomena appear. the ciribrcdi^ of Trpnastau, a 
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red streak formed by passing the nail 
lightly over the surface; exaltation of 
the senses causing photophobia, tin- 
nitus, hypersensitiveness to sound, 
muscular vspasms with rigidity, opis- 
thotonus, and moderate fever are 
prominent signs of this stage. 2* 
Transitional sta(/(\ in which the acute 
symptoms subside; mental torpor, 
delirium, strabismus, retraction of the 
head,' obstinate constipation, tremors, 
twitchings, c<Jiivulsi»nis. followed by 
paralysis of various muscles of the 
iris and lids, face and liinhs, areas of 
llushing^: the abdomen being often re- 
tracted or sca])hoid. 3. Star/c of faraU 
ysis^ with stup<»r inters\)ersed with 
convulsions. 'Phis includes spreading 
C)f the jiaralytic areas, hemiplegia, 
a])hasia, amaurosis, aiu^sthcsia, etc., 
indicating the gradual failure of all 
motor centers. A typlvnd state of 
sh(*rt duration may then supervene, 
followed I)y collapse, (.licyne-Stokcs 
hreatliiiig, hypothermia and death 
with or without convulsions. 

The disease lasts three or four 
w'celvs, as a rule, sometimes longer. 
Ivecovery is »)eeasionally observed, 
however. A malignant form inaug- 
urated bv violent convulsions has 
been known to cause death in a few 
days, while, conversely, .some cases 
have dragged on sufficiently long to 
be regarded as chronic. 

DIAGNOSIS .—Although acute 
miliary tuberculosis may be con- 
founded at first with many disorders, 
owing to the several forms in which 
it may occur, the presence of an an- 
tecedent tuberculous disease, its usual 
prevalence in children and adoles- 
cents, the presence of tubercles in the 
choroid, and finally the von Pirquet 
test soon indicate the true character 
of the disease. 


PATHOLOGY. — The pathology of , 
tuberculosis in its various forms being 
reviewed at length in the succeeding 
general article, the reader is referred 
thereto for this division of the subject. 

TREATMENT. — The statement 
that the treatment of miliary tuber- 
culosis is futile or purely palliative, 
often met in textbooks, is unfortunate. 
ITe occurrence once in a while of a 
recovery indicates tliat the defensive 
resources of the body can occasionally 
np|K»se the morbid process success- 
fully. Our cfiftn'ls should aim, there- 
fore, to enhance the efficiency of those 
resource^. This may be done by ad- 
ministering small doses of meveury as 
early as possible, preferably tbe bin- 
iodide of mercury, Vi-j grain (0.002 
Gin.) every three hours. Vt right rec- 
ommends the succinimide of mercury ; 
he injects intramuscularly from 5 to 
13 drops of an a(|tieous solution, 10 
minims (0.(>5 c.c.) of which contains 
gr. ff, (0.013 (xin.) of the succinimide. 
Six injections in the course of ten 
days suffice. Guaiacol or creosote 
carbonate, 10 grains (0.6.^ Gm.), 

every three hours is also useful. Tu- 
berculin in small doses by the mouth 
or by injection may provoke a salu- 
tary reaction if used early, Europhen 
inunctions, using an ointment 15 
grains (1 Gm.) of eurc>phen to the 
ounce (31 (im.) of petrolatum rubbed 
thoroughly into the back and pos- 
terior part of the scalp night and 
morning, have also proved curative, 
according to Mowat, when given with 
small doses of potassium iodide and 
the bromides t(» control the convul- 
sions. Thyroid gland in 1 -grain 
(0.065 Gm.) doses, every three hours, 
with digitalin, Mo grain (0.006 Gm.) 
for an adult or correspondingly Jess 
for a child, is also useful to enhance 
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the defensive efficiency of the blood 
and phagocytes. 

In the meningeal form spinal punc- 
ture every second or third day re- 
lieves suffering and reduces the ex- 
cessive respiratory rate. Morphine 
hypodermically is also indicated to 
relieve the severe suffering-. Hexa- 
methylenamine has been used as a 
bactericidal agent, owing to its pene- 
tration into the central nervous sys- 
tem. 

ACUTE PNEUMONIC PHTHISIS. 

This disease, also known as acute 
phthisis, florid phthisis, and popularly 
as galloping consumption, is charac- 
terized by a rapid invasion of the 
lungs by tubercle bacilli deriv^ed 
either from a tuberculous area in the 
lung itself or in some other organ, or 
from the exterior through infection, 
and tending to progress rapidly to- 
ward a fatal issue. 

SYMPTOMS, — In the adult, acute 
pneumonic phthisis is initiated by 
symptoms resembling so closely those 
of ac'Jitr lobar pneumonia, that the pos- 
sibility of the actual condition present 
only suggests itself when the ex- 
pected crisis is missed. Following a 
cold, a period of lassitude or slight 
malaise there occurs a chill wuth fever 
and cough. While at first the sputa 
are mucoid, they soon become rusty 
and a bronchial hemorrhage may fol- 
low. Afore or less pain on the af- 
fected lung, sometimes on both sides, 
and dyspnea are complained of. All 
these symptoms steadily grow worse ; 
the fever reaching often 105® F. (41.8® 
C.), and being accompanied by severe 
night-sweats, rapid emaciation and 
extreme prostration. , The ^Uta are 
now purulent, and may be found to 
contain tubercle bacilli and el^tic 


tissue. Consolidation of one ot meat 
lobes and areas of softening may now 
be discerned by the physical signs, 
submucous and subcrepitant rales. 
The downward course proceeds rap- 
idly and leads to death in from three 
to six w^eeks, though in some cases 
the progress of the disease is slower. 
This f»cciirs particularly when periods 
of remission are noted. 

A milder or subacute type is also 
witnessed in wdiicli, though the symp- 
toms are virtually similar to the fore- 
going, the brunt the infection oc- 
curs in the bronchi and pleura, and 
leads to a typlioid state which may 
end in death. 'Phe course of this dis- 
order is slower and attended with re- 
mission. Such a case may prove fatal 
in from two weeks b) two months, or, 
as is occasionally the case, pass into 
chronic pulmonary tuberculosis. 

In children the disease occurs in 
the form of an acute bronchopneu- 
monia, usually as a seijucl to measles, 
pertussis, scarlet fever, tccthitig, or 
any disease of childhood which has 
greatly exhausted the auto-protec- 
tive re.sources of the little patient. 
Marked fever, stubborn cough and 
distressing dyspnea and other symp- 
toms of bronchopneumonia (see sec- 
ond volume, page 675) appear, but 
inten.sified and tending toward a rapid 
exhaustion of the sufferer. . It differs 
also from ordinary bronchopneu- 
monia, in that tubercle bacilli and 
clastic tissue are found in the sputum. 
Death occurs, as in the preceding 
form, in from two weeks to two 
months. 

TREATMENT. — The treatment is 
the same as that for acute miliary 
tuberculosis^ described above, in addi- 
tion to. m^stires indicated in the 
yai^s diseases : lobar pitieumbmai 
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bnut^itis, pleurisy or bronchopneu- 
monia simulated, but with the tuber- 
cle bacillus as pathogenic factor. 

C. E. i>E M. Sajous, 

Philadelphia. 

TUBERCULOSIS, CHRONIC 
PULMONARY. — Tuberculosis is 
due to the presence in the body of 
the tubercle bacillus and of the toxins 
the latter elaborates, and also to the 
reactions provoked by these irritants. 
Chronic pulmonary tuberculosis oc- 
curs when the brunt of the tuber- 
culous process manifests itself in one 
or iKvth lunj^s, and develops more or 
less slowly therein. 

SYMPTOMATOLOGY. — Al- 
tliouj^li tuberculous infection occurs 
in fn.un 50 to 70 per cent, of all per- 
sons, it does not develop in all, a large 
jirojKirtion never having symptoms 
or disability due to the infection. 
Among those in whom it produces 
recognizable symptoms the type of 
the disease developed varies greatly 
owing to the variability <»f the de- 
fensive reactions, which may be 
either delayed, deficient, aberrant, or 
excessive in ditTereiit individuals — or, 
indeed, in the same individual at dif- 
ferent times. Thus it is that, in the 
latent types, pulmonary tulierculosis 
may heal without ever being recog- 
nized, or that the symptoms produced 
may be due to an excessive raction of 
one of the protective mechanisms and 
not be referable to the lung at all, and 
that periods of progression may alter- 
nate with periods of apparent arrest. 
The dinical varieties of this disease 
are therefore more numerous than is 
generally believed and the symptoma- 
tology more multiform. 

It is customary to include in these clini- 
cal gToups> acstte pnwxttMtiic 


reviewed under the foregoing heading, 
chronic ulcerative phthiini and fibroid 

phthitia considered in the present article. 

In its course, however, tuberculosis may 
pass from one form to the other, exacer- 
bations and quiescence following each 
other and acute i^rocesscs breaking out in 
those with latent tuberculosis. The fre- 
quency with which tubercuIo.sis is unrecog- 
nized or even unsuspected, at least for 
long periods, by even competent physi- 
cians is probably due to the textbook 
practice of giving a picture of the dis- 
ease or describing its clinical course, when 
such picture or description applies only 
to a small proportion of cases wdiich are 
frank and open. Consequently, in this 
article, the different symptoms will be 
described separately. 

Loss of Strength . — A tendency* to 
tire easily both mentally and physic- 
ally is the most constant and prob- 
ably the earliest symptom of tuber- 
culosis, being a prominent manifesta- 
tion of the latent form. 

So-called neurasthenia or chronic 
fatigue is extremely common, fre- 
quently so predominating in latent 
and healed tuberculosis that the 
tuberculous nature of the trouble is 
missed. Tt is .seen especially in the 
resisting members of tuberculous 
families. 

Marked weakness occurs in the 
more advanced and in the toxic cases. 

Indigestion . — Irritability of the .stom- 
ach with eructations, occasional py- 
rosis, sour taste, often nausea, vomit- 
ing, heartburn, and epigastric heavi- 
ness, fullness and distress — usually 
occurring an hour or two after a meal 
and relieved by eating, is a common 
symptom, frequently being the pre- 
dominant one in latent tuberculosis. 
In more advanced cases the stomach 
often undergoes dilatation and even 
anatomical changes, such as chronic 
atrophic gastritisj with hypochlofhy- 
dria now predommating. Vomiting 
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occurs as a troublesome symptom, 
coming on after or during a severe 
coughing spell. 

Anorexia . — Loss of appetite is an 
early and common symptom. 

/Anemia . — Early and latent cases 
often present a picture of anemia or 
chloro-anemia with its customary 
symptoms. 

A it ton omic Di sturban-ces. — Y a S( >motor 
changes and the phenomena of auto- 
nomic* ataxia occur in the majority 
of all types of tuberculosis, including 
the latent and healed forms. In the 
order of their frequency these are- 
sweatings, exclusive of night-sweats, 
migraine, flushings, urticaria, .sub- 
jective sensations of cold — such as 
chilliness, asthma, burning, especially 
of one side of the face or one portion 
of the body, angioneurotic edema, a 
tendency to excessive bleeding, ex- 
clusive of hemoptysis, subjective sen- 
sations of heat. 

Lowered Blood-pressure. — ^TIyj)oten- 
sion is an almost constant symptom, 
becoming more marked as the disease 
advances. The bl(K>d-pressure taken 
in the reclining position varies much 
more than in health from that taken 
in an upright position. 

Increased Pulse Frequency. — Accel- 
eration of the pulse rate is an early 
and most suggestive symptom, noted 
also in latent cases. 

Fever . — Elevation of temperature 
usually occurs at some time in all 
tuberculous patients and is frequently 
produced by exercise, emotion, and 
oncoming menstruation, and some- 
times by digestion. It .is chronic as a 
rule and occurs in the afternoon. 

Cough . — ^While not a^ng the earliest 
S3rmptoms, nor yet among the most 
constant, except ip the active cases 
which progress to a frank form, cough 


is usually the first symptom that is 
noted or that draws attention to the 
lungs ; but on the other hand it may 
excite no suspicion or even attract 
little notice. , The character varies 
from a dry, hacking cough, or it may 
be a clearing of the throat, to a loose, 
productive cough which may even 
become paroxysmal and cause vomit- 
ing. 

Expectoration. — Expectoration, al- 
though a comm<ni is not an early 
symptom, as a rule regularly api)ear- 
ing later than the cougli. It may be 
unnoticed because the patient swal- 
lows it, this being particularly true of 
children and women, l^xpectoration 
is most common in the morning on 
rising, and next after eating, while in 
many old cases most of the si)ulum is 
raised during the night. 

// emoptysis. — 1 1 emorrhage f rom tlic 
lung occurs in over half the known 
cases of tuberculosis. It frequently 
discloses a previously unrecognized 
tul)erculosis by being the first symp- 
tom of a hitherto latent form. It may 
appear in any stage of the disease. 
The amount of !)Iood lost in twenty- 
four hours also varies, fn half the 
cases of hemoptysis the sputum is 
merely streaked wfith blood. lilood- 
streaked st)utum, however, may be the 
forerunner of a larger henuuThage 
and usually is seen for several days 
after such larger hemoptysis. In 
some instances hemoptysis is brought 
about by overexertion, traumatism, 
coughing, sneezing, emotion and fa- 
tigue, hut in most cases it occurs 
without any apparent exciting cause. 
The ipenstfual period and the pre- 
menstrual period arc the times when 
women are most liable to hemop- 
tysis. Sometimes in sanatoria epi- 
demics of; ihis symptom pccur^ as if 
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the hemorrhages were caused by some 
germ or intercurrent infection. 

Hoarseness . — ^An alteration of the 
voice occurs at some time durinj^ the 
course of the disease, althoujjh in 
many cases the voice remains normal. 
The voice may become weaker, less 
clear, lower, thicker, hoarse and tone- 
less. A tendency to huskiness, or 
hoarseness may occur early and he 
present even in latent cases. 

Paifi . — I^ain occurs at some time in 
almost, although nf>t in every ca.se of 
j)nlinonary tuberculosis, and may be 
one of the earliest symptoms. 

N i(jh i -jTiVea is. — Pe r s p i r a t i f »n dur i n^i;^ 
the ni^lit is a common symptom of 
]>ulmonary tuhcrculosis, and when 
present always su.t^;jLrests tins disease. 
It does lUfl occur often in the early 
staj^'cs, however, but occasional!}' may 
l>e the earliest symptom. It may 
<^ccur not only at night Init whenever 
the patient falls asleep, though it 
should be distinguished from the 
vasr>mot()r sweating nieutif»ned under 
Automatic Disturbance.'* 

Fmu'iatiou. — \A'asting is the charac- 
teristic .symptom from which tuber- 
culosis derives its p(^pular names of 
“consumption” and “phthisis” (the 
(ircek for wasting). Loss of weight 
may be considered a common symp- 
tom and a fairly early one, being pres- 
ent in most latent cases. Occasion- 
ally it may he the first and most 
prominent or even the only sym])tom. 

Dyspnea . — Shortness of breath on ex- 
ertion is common in tuberculosis, 
especially in nervous individuals. 
Except on exertion, however, dyspnea 
is not a marked symptom in early or 
chronic or uncomplicated cases. 

Diarrhea . — As a symptom diarrhea is 
oommon only in advanced cases, but 
a tendency to diarrhea from slight 


causes such as certain articles of food, 
slight indiscretion in diet, overfeed- 
ing, chilling of the abdomen, etc., is 
frequently met with early in the his- 
tory of the case. 

Neuritis. — Pain, paresthesia, anesthe- 
sia, and analgesia may he the result 
of a neuriti.s induced by toxic al>- 
sorptitm. 

Psychical Changes. — 1'lie mental 
conditions most fre(|uently met with 
in tu]>erculosis, according to Mc- 
Carthy. are neurasthenia, a tend- 
ency lo introspection, together with 
marked nervous irritability, which 
leads to a cliange in the patient’s dis- 
]>osition, so that he becomes irrilal)le, 
“cranky” and often unhappy, mental 
depression, and impairment of mem- 
ory. A suspicions mental attitude, 
mental confusion, and a tendency to 
delusions also occur in advanced pul- 
monary tul)ercuk>sis. 

The spes phthisica. the consumptive’s 
liopefulness, so commonly met with, 
lias little or no relation to the real 
prognosis. 

PHYSICAL EXAMINATION.— 
Inspection. — The skin is often clear 
and of good color, usually pale, some- 
times dull and opa(|ue, giving a 
muddy complexion, but occasionally 
there is a general bronzing or patches 
of liglit-yellow to pale-brown pig- 
mentation, Flushing is commonly 
seen and may be unilateral. In many 
a black line is left Avhen silver is 
drawn across the face (of cour.se, in 
the absence of powder). In some 
cases the blood-vessels show well 
through the skin. Nearly all show 
dermographia. 

Eyes . — The conjunctiva are often 
pale. In about half the patients a rim 
of sclera shows above or below the 
cornea. In a smaller number the rim 
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of the sclera is visible when the pa- 
tient fixes his eyes on a near object. 
The eyebrows are unconsciously 
raised when he opens his eyes widely. 
In some the palpebral fissure is 
widened on fixing the gaze and rais- 
ing the eyebrows. Actual exophthal- 
mos is not infrequent. 

The pupils are said to bo frequently 
unequal, that on the aflfected side be- 
ing more dilated than the other and 
more sluggish in it.s reaction to light. 
Occasionally they are widely dilated. 

1'he gums arc often pale. Sometimes 
a hluisli-red line is found along tlie 
margin of the gums. A high, angular 
palate is of common occurrence. The 
ftoft palate is often of a pearly, bluish- 
white tint, and covered with a mucoid 
moisture. 

The fingers often have hullious en- 
largement at their ends — the so-called 
clubbed fingers. 

Hyperextension of the fingers on 
the metacarpals or of the terminal on 
the penultimate phalanges has been 
found in advanced or rapidly advanc- 
ing cases. 

The finger-nails frequently arc curved 
over the ends of the fingers. In a 
large majority the nails are tricolored, 
a band of red being at the tip, the 
lower end, just above the half-moon, 
being bluish^ and the space between 
being white. This is usually most 
marked in the thumb-nails. 

The thyroid gland is frequently en- 
larged, one of the earliest symptoms 
of tuberculosi.s being slight swelling 
of this gland. 

The. shape of the chest may be nor- 
mal or it may present the various 
gradations to the so-called paralytic 
thorax, which type may ex^, how- 
ever, in thi? absence of 
Ankylosis of fhe union of the first 


rib with the sternum has been noted 
in a large percentage of cases. 

Enlarged venules or capillaries arc 
often present over the anterior walls 
of the chest, especially along the 
lower margin of the ribs and to a less 
extent on the upper portion of the 
chest, front and back. 

Asymmetrical and local alterations 
of the che.st are common, especially 
in advanced cases. The thorax often 
becomes flatter on the aflfected side. 
Local flattenings and depressions may 
also occur. A frequent phenomenon 
is dropping of the acromial end of 
the clavicle, which normally is higher 
than the sternal end. The clavicle is 
u.siially slightly more prominent on 
the aflected side and the supraclavic- 
ular fossa is flattened or even hol- 
lowed, marked depressions above and 
below the clavicle occurring in ad- 
vanced cases. 

Expansion of the che.st may he g(X>d 
in early cases, but as a rule retardation 
and limitation of motion occur very 
early, frequently confined to the af- 
fected side. One ol tlie first physical 
signs is usually a unilateral limita- 
tion or lagging or both. In some pa- 
tients, according to Brown, a compen- 
satory increase of movement of the 
lower chest on the aflfected side seems 
to occur, and in doubtful cases may 
aid in localizing the diseased focus. 
The limitation of motion become.s 
more marked as the disease advances. 

Limited expansion is associated by 
Bandelikr and Raepke with an old 
lesion, while delayed respiratory 
movement is regarded as an early 
symptom and evidence of new in- 
volvt^eht, A unilateral drawing in 
pf thf apex of the lung may occur. 
Drawfiag; iii of the ihtert^qstal spaces, 

the 
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dbiest, often shows the presence of 
pleural adhesions, while bulging of 
the intercostal spaces usually indi- 
cates an effusion. 

Valuable aid may be given in suit- 
able cases by Litten's diaphragmatic 
sign, which consists of a visible wave 
two inches and a half to two inches 
and three-quarters in amplitude due 
to the respiratory movement of the 
diaphragm. Unilateral diminution of 
diaphragmatic movement is due to 
disease of the lung or the pleura and 
is an early syinjUom of slight, initial 
apical disease. 

Palpation. — Delay of respiratory 
movement and deliciency in expansitm 
can best be estimated by pali)ation 
combined with inspection. 

Vocal fremitus is little if at all 
changed in many early aises. Nor- 
mally greater on the right, if it is 
e(|ital on both sides it is either in- 
creased oti the left or decreased on the 
right. When markedly increased it 
usually indicates consolidation, Iml in 
advanced cases it is too variable to be 
of much diagnostic value. 

Hy palpation we may detect a 
greater resistance of the chest-wall 
over the infected area, especially when 
the finger is used as a pleximctcr. 

Percussion. — 1 ’roper ly pc rf orrn ed , 
percussion gives valuable informa- 
tion ; improperly performed it is of 
doubtful value for exact work if it 
docs not lead one into serious error. 
It should be light, especially if the 
lesions be superficial. 

An extremely light and gentle per- 
cussion known as threshold percus- 
sion is also employed, — one so light 
that a scarcely perceptible sound is 
produced. Auscultatory percussion is 
used in tuberculosis chiefly in out- 
lining the lungs. 


The percussion note in a normal 
cliest may be modified by a number 
of normal conditions, such as posture, 
atelectasis, t>r lung-collapse, respira- 
tory movement, the slight decrease of 
resonance normally present at the 
right apex, heavy mu.scles, a thick 
layer of fal, and local prominence of 
individual ribs, or of many ribs as in 
scoliosis. 

The first step in percussion, accord- 
ing to many, is the outlining of the 
lungs and the marking .out of the 
resonant areas above the shoulder- 
girdle, where the lateral borders of the 
apical resonance are projected as a 
broad vertical hand extending from 
the clavicle across the shoulder to the 
scapula, known as Krbnig’s ‘‘band of 
resonance.'’ 

The condition of the underlying 
lung is best determined by comparing 
the percussion notes made w^ith simi- 
lar technique over the two lungs in 
corresfunicling places. Each lung 
should then be examined separately, 
beginning below where the normal 
resonance for that lung exists and 
percussing upward toward the apex. 
Slight apical dullness can usually be 
better delected in this way, especially 
if both apices he involved. 

Where the lesion is very slight the 
note may l)e resonant, as the lesion 
must reach a certain si^e before it 
produces any change in the percus- 
sion note. Even when consolidation 
exists, the lujte may be byperresonant 
or tympanitic from lowering of the 
tension, from compression of the in- 
tervening tissue by small foci, and 
from emphysematous changes — all of 
which may mask the dullness. The 
first change indicating tuberculous in- 
filtration is usually, however, a short- 
exiit^g of the duration of the percus- 
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sion note, accompanied in many cases 
by a rise in pitch and a diminution of 
the loudness. Jmpairtxl resonance or 
very slig'ht dullness is also a common 
early In doubtful cases it is 

well to percuss the same spot durinj^ 
both inspiration and expiration. Ac- 
cording to Au/recht, in the very early 
lesions in the apex the note is clearer 
on inspiratiem and duller on expira- 
tion. As the consolidation increases 
the percussion note as a rule becomes 
distinctly dull and may even pass into 
flatness, although it sometimes may 
be little changed, even in advanced 
cases. Even when present, dullness 
is not necessarily a sign of consolida- 
tion, but may be caused by a thick- 
ened pleura, pleural effusion, com- 
pression of the lung, atelectasis, gan- 
grene, large-sized pulmonary infarc- 
tion and tumor of the lung, 

Hyperresoiuince or slight tympany 
may be due to increase of function in 
the well lung w hen the other is ex- 
tensively involved and in the healthy 
area of the affected lung below the 
consolidation, to relaxation of the 
lung-lissuc surrounding a tuberculous 
le.sion, and to transmission from un- 
derlying bronchi. A tympanitic over- 
note, on the other hand, may be pro- 
duced by the pre.sence of a cavity 
with thick walls or t»verlaid with con- 
densed lung or much thickened pleura, 
although such a condition may only 
give more or less dullness or, if the 
cavity is deep enough, normal reso- 
nance. Small cavities may give no 
change of note. A clear amphoric 
note may be heard over a pneumo- 
thorax and also over a cavity, usually 
one that is large, superheial, with 
smooth walls and having open con- 
nection with a bronchus. Over a 
cavity it is best elicited with the pa** 


tient’s mouth open. The 
sound, especially if in the apoe, W #so 
produced over a cavity that communi- 
cates by a narrow opening with an 
open bronchus, especially if the chest- 
wall is thin and yields to the percus- 
sion stroke. The sound is elicited by 
firm percussion during expiration, the 
patient's mouth being open and the 
plexor finger remaining in contact 
with the plexinieter finger instead of 
rel>ounding. A cracked-pot sound oc- 
casionally can be elicited in health 
over the chest of a screaming baby 
and over very thin elastic chests, par- 
ticularly in children, above a pleural 
effusion, above a consolidation, in 
pneumonia before consolidation has 
taken place, and over a pneumothorax 
freely communicating with a bron- 
chus. It is oftener absent over cavi- 
ties than present, according to Landis. 

Different kinds of changes in the 
tympanic note occur in cavities. The 
sound elicited by percussion over a 
cavity communicating with a large 
bronchus is louder, more distinctly 
tympanitic, and high'^r in pitch when 
the mouth is open than when it is 
closed { Winiiclis sign.) This change 
may be distinct in some positions of 
the body and indistinct or absent in 
others, when the cavity contains fluid 
which occludes the communicating 
bronchus in one jiosition but leaves it 
open in the other {interrupted Win- 
tich's sign.) The note over a cavity 
is higher in pitch at the end of a deep 
inspiration than after expiration and 
may even disappear {FricdreicK s 
sign), A cavity containing fluid in- 
termittently will give alternately dull- 
ness jnd tympany when full and 
empty, respectively. The tympanitic 
sound elicited over a cavity contain- 
ing fluid may change its pitch with 
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po^ the patient, 

<^ecial{y if the cavity be larger in 
one diameter than in the other (frVr- 
hardt^s si^/n). The outlining of the 
heart is an important use of percus- 
sion. Tuberculous changes in the 
lung frequently alter the outline of 
the heart, superficial or absolute car- 
diac dullness becoming displaced 
toward the affected side, due to 
shrinking of the lung, and correspond- 
ingly diminished on the sound side 
from c(>m})ensatory ernph3^seinatous 
changes in the unaffected lung. In 
muscles that are wasted direct per- 
cussion often causes local contraction 
of the part struck, which rises in little 
humps, known as mvoidena. 

Auscultation. — roca/ resonance in 
health is heard more pronouncedly 
on the right, in persons with thin 
chest-walls and in persons w’ith a 
strong and low-pitched voice. The 
SiHiiuls produced hv the si>oken voice 
are heard more distinctly and louder 
over an area of infiltration and con- 
solidation, vocal resonance being then 
increased. As the consolidation be- 
comes more marked the sound is 
transmitted coiniiarativcly distinctly 
t(j the ear, being known then as bron- 
chophony. When the words arc 
transmitted so distinctly that they 
seem to come from the chest-wall, we 
speak of pectoriloc|u^^ This occurs 
over a cavity communicating with a 
large l)ronchus and sometimes over 
marked consolidation. Amphoric 
voice is a cavernous voice with metal- 
lic echo, heard over a large cavity 
with thin, smooth walls and over a 
pneumothorax. Egophony is a trem- 
ulous and bleating vocal resonance 
heard as a rule at the uppermost limit 
of a pleural effusion and sometimes 
over an infiltration. ‘"Ninety-rWine- 


and “one, one, one/^ are the words' 
usualh" sjxoken by the j>atient. Aus- 
cultation of the spoken voice is prob- 
ably the least valuable physical sign 
in pulmonary tuberculosis, as it does 
not always give accurate informa- 
tion. It should nevertheless V)e prac- 
tised carcfuWy o\ev l\\e eutire cbesl, 
as small or deep-seated lesions are 
often first detected by this means. 

The whispered voice, however, is 
more reliable and should also be very 
carefully ausculted. The words “one, 
two, three“ are commonly used for 
whispering. While whispering pec- 
toriloqu}' is commonly' heard over a 
cavity, it is not pathognomonic and 
may even be absent over a cavity. It 
is usually soft, low and blowing when 
heard over a cavity and harsh, high- 
pitched and tubular when heard over 
consolidation. 

Vocal resonance is diminished in 
atelectasis, pleural effusion and thick- 
ened pleura. Most patients produce 
some sounds in their noses which are 
transmitted to the chest, thus modify- 
ing the breath sounds. Others on 
breathing through the nose may pro- 
duce a sound in the throat or against 
the teeth. Hence they should he 
shown to breathe quietly and deeply. 

The whole chest should be gone 
over carefully first on quiet — then oti 
forced— breathing, no portion of the 
lung being omitted. As in percus- 
sion, symmetrical spots on both sides 
are compared, after which different 
portions of the same lung may be 
compared with one another. 

Certain extraneous sounds may 
prove confusing, such as the hum- 
ming muscle sound due to contrac- 
tion of the inspiratory muscles and to 
shivering, and a venous sound above 
the clavicle. 
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The inspiratory murmur is often 
very faint in the presence of thick 
chest- walls and on quiet respiration 
in persoiiwS accustomed to a seden- 
tary life, who have never breathed 
properly. 

Normally the breath sounds may 
be somewhat exaggerated with the 
expiratory murmur louder, and more 
prolonged on the right side above the 
second rib anteriorly and the second 
vertebral spine posteriorly. 

Tn ausculting the breath sounds we 
observe the quality and strength of 
the inspiratoi-y and expiratory mur- 
murs and their relative duration and 
character. One of the first changes 
in early pulmonary tuberculosis may 
be an impure, harsh, hoarse, vesicular 
sound, often having an uneven or 
vibratory character. Sometimes, usu- 
ally in connection with exaggerated 
vesicular breathing, the inspiratory 
murmur and occasionally the expira- 
tory murmur, instead of being contin- 
uous, is jerky, or wavy, or cog-wheel. 
When synchronous witli cardiac sys- 
tole, however, and when heard on both 
sides, it is not an indication of infiltra- 
tion. Weakened or distant breath 
sounds, especially when confined to 
one apex, is very suggestive of tuber- 
culous infiltration. It may, however, 
be due to limited motion caused by 
pain, adhesions, feeble musculature or 
to a thickened pleura or chest-wall, to 
a constriction of a bronchus by a pres- 
sure f)f large bronchial glands, to effu- 
sion, or pneumothorax. Another 
early sign of infiltration is a prolonga- 
tion of the expiratory sound with a 
constant increase in loudness, some 
harshness, and a slight rise in pitch. 
Prolongation of expiration with less 
or no harshness may, however, be 
heard over heaUhy lung-tissue, when 


it indicates the presence of emphy- 
sema. Harsh or puerile breathing 
somewhat later sign and is often 
heard in the area around a diseased 
focus. When hbard on the unaffected 
side in advanced cases it often indi- 
cates compensatory action of the 
healthy lung. With increase in con- 
solidation the breath sounds become 
vesicular, bronchial, and broncho- 
vesicular in character, the type de- 
pending upon which element pre- 
dominates. "fhe expiratory murmur 
becomes more and more prolonged 
and harsh while the inspiratory mur- 
mur becomes higher in pitch and 
shorter in duration. 

When all vesicular quality is lost 
and both sounds become harsh and 
loud we have, bronchial breathing, the 
extent, pitch, and intensity of which 
varies in accordance with the nature 
and extent of the lesion. It indicates 
the presence of con.solidation, fibroid 
tissue, a dilated bronchus, or a cavity 
communicating with a bronchus, and 
may also be heard above a pleural 
effusion. Over a ''avity bronchial 
breathing often becomes lower in 
pitch and has a more hollow quality, 
being then known as cavernous 
breathing. When the latter has a 
metallic quality it is called amphoric 
breathing and usually indicates a 
comparatively large, smooth-walled 
cavity of regular shape and com- 
municating with a bronchus through 
a small opening. It is also heard 
over a pneumothorax communicating 
with a bronchus. Another sign indi- 
cating the presence of a cavity, ac- 
cording to ‘many observers, is meta- 
morphosing breathing in which the 
breath sounds suddenly change dur- 
ing inspiration from vericular to broii- 
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lii addition to changes in the breath 
sounds one hears on ausculting the 
chest certain adventitious signs. As 
a rule they are due to disease of the 
lung or pleura, but a few may occur 
accidentally or independent of disease 
and thus cause confusion. The latter 
are caUvSed by hair on the chest, a 
very dry skin, a stethoscope not 
evenly or firmly applied, firm pressure 
of the stethoscope against the chest 
in very stout or very muscular in- 
dividuals, contraction of the muscle 
fibers of the muscles and tendons of 
the head and shoulder-girdle, friction 
between the shoulder-blade and tho- 
rax, crackles produced in the shoulder- 
sounds produced hy the act of 
swallowing, and to a less extent by 
ascending sounds from the esophagus 
ami by similar noises caused by move- 
ments of tile stomach and intestines. 

Kales are usually heard in acute 
and in active tuberculosis of the lungs 
and in tlie mure advanced cases. In 
incipient cases they are rarely heard 
on (juiel breathing and as a rule only 
during forced inspiration following 
cough, properly performed. It is usual 
to have the patient cough with some 
force but as noiselessly as possible 
before taking a full, fairly rapid in- 
spiration. Babcock has the patient 
cough at the end of in.spiration. Ac- 
cording to Brown, the al^sencc of 
rales cannot be confirmed unless the 
patient gives two slight coughs at the 
end of and as part of the expiration 
and then takes a full inspiration. 
Similarly, Handelier and Roepke meet 
many cases in which even numerous 
rales can only be detected after the 
patient has coughed some five ot six 
times, one after another, without in- 
spiration between, like the ebu0i ^ 
whooping-cough, and then takei a 


deep breath. In some instances rales 
are said to be heard only when the 
patient is in a reclining position. Pot- 
tenger has been able to elicit rales 
which were not present in ordinary 
respiration by having the patient lie 
on the well side, thus forcing the dis- 
eased lung to greater activity. It is 
said that rales are more apt to be 
heard early in the morning. 

In examining for rales the patient 
.should be ausculted first on quiet 
breathing, then on forced Iweathing, 
and finally after coughing. 

In early cases of pulmonary tuber- 
culosis* rales often occur only during 
inspiration following a cough, as pre- 
viously stated, at times only at the 
end of inspiration, and occasionally 
only during expiration after a cough. 
The earliest rales heard are usually a 
few fine crackles limited to one spot, 
most frequently in the apex, persist- 
ent after cough, and not transitory. 
In some cases a wheeze or whine is 
heard. A few fine persistent rales 
may be present. 

As the disease progresses rales are 
oiren heard even on quiet breathing. 
A few^ fine moist nBes arc heard both 
during in.spiration and expiration 
over a limited area, most commonly 
above or below the clavicle, slightly 
more often on the right side, and fre- 
quently in the supraspinous area. 
Later the rales become more diffused 
and more numerous and then medium 
sized and moderately coarse. With 
rapidly advancing softening and with 
cavity formation the rales become 
large and moist. Over a small cav- 
ity the rales most frequently have 
a sharp-ringing, metallic character, 
while over large cavities th^ are usu- 
aMy coarse and bubbling. In old 
ckyities Jthejr ^ay d,ppezr as hisses, 
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and sonorous and sibilant 
rhonchi. A localized click, squeak, 
or croak is regarded by Pottenger as 
suspicious of cavity formation. Reso~ 
nant rales occur both over cavities 
and where none exist. 

Gurgling riiles may indicate either 
cavity fornialioii or bronchial dilata- 
tion. Pf»st-tussive suction, a peculiar 
high-pitched, sucking sound occur- 
ring during the first part of inspira- 
tion following cough, is heard not 
uncommonly over cavities, according 
to Brow’n, but also does occur where 
no other sign of cavity exists. Metal- 
lic tinkling is of rare occurrence and 
is found only in large cavities and 
])neumoi1iorax. Persistence and con- 
stancy as to character and location 
are characteristic of rales in pulmo- 
nary^ tubercul<»sis, their position and 
type changing only as the disea.se 
progresses or retrogrades. 

()ne must be careful to dislingui.sh 
true rales from the innumerable .sibi- 
lant and sonorous rales of a.sthma, 
and pleuritic friction sounds. 

With the exce])lion of these crepi- 
tations, pleuritic friction is rare in 
early stages. While not common, 
isolated jdeuritic friction sounds over 
an apex are suggestive tubercuk>u.s 
apical pleurisy. Thin or medium- 
sized frictions are frequently found at 
the bases posteriorly and point to an 
old pleurisy. This is not at all. un- 
common when tuberculosis is present 
at the corresponding apex. 

Undue transmission of heart sounds 
to the right apex .so that they arc 
distinctly audible there, is a valuable 
sign of infiltration of the underlying 
lung, if increased cardiac action 
thremgh nervousness or through car- 
diac disease can be excluded. It is of 
no less value heard at the left 


apex and at times may occur ^ 
small areas of the lung, estyiectally in 
the base behind. 

Some accentuation of the second 
pulmonic sound is frequent in ad- 
vanced but uncommon in early stages. 

At times what is known as the sub- 
clavian murmur is heard over the 
subclavian artery more often above 
the clavicle than l)elow it and either 
during botli inspiration and expira- 
tion or partly in each. ]"orcibIc in- 
spiration increases it when just 
audible. It denotes an inflammatory 
pleuritic j)rocess resulting in adhesion 
including the subclavian artery. It 
is most fre(|uently b>und w'ith apical 
tuberculosis and, owing l«) the pn»b- 
ahility of chronic pleurisy being 
tuberculosis, this sign has a sugges- 
tive sign iti can ce. 

X-ray Examination. — An X-ray pic- 
ture, taken and interpreted by an 
expert rbntgen*)logi.st, is often of con- 
tirmalory value. It seldom show's 
early changes, gives no informalinir 
as to the specific nature and activity 
of the disease, and is subject to errors 
of interpretation. It frequently aids 
in <k)ubtful though iKJt early cases, 
however, and in dififerential diagnosis, 
and gives valuable information in re- 
gard to the position and condition of 
the neighboring organs. 

The Blood. — The blood-picture in 
pulmonary tuberculosis is not con- 
stant but varies with the stage, the 
acuteness, the progress, the complica- 
tions, the climate and the treatment. 
The earliest and most constant 
change is a reduction of the color- 
indexrr-a condition of chlorosis. Thi.s 
Is common in latent cases. The 
hemoglobin is tiimally more or less re- 
ducedl but may show a percentage 
above noma). 
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The blood^^eils are usually di- 
minished but seldom in proportion 
the bemogloh/n, rarely faUin/j^ under 
3,0(X),000 in uncomplicated cases. 
They nut uncommonly are increased 
alx)ve normal, especially in patients 
undergoing treatment. 

The leucocytes in incipient and mod- 
erately advanced cases are at limes 
somewhat reduced in number, but as 
a rule are fairly normal. In the far- 
advanced stage they are usually in- 
creased in number, especially during 
softening or cavity ft)rnialion. I'lie 
dilTercntial count bears a relation to 
the stage and ])rogress of the disease 
and tile aimviint linig involvement. 
The polymorplumuclcar ncutrophiles 
are increased as the disease advances 
and the involvement extends as the 
l)atient grows worse, and are tie- 
creased as the patient improves. Ac- 
cording to most observers, in favor- 
able and improving cases there is a 
decrease, and in unfavorable cases an 
increase, in the number of tliese neu- 
tn»i)hilic cells with one and two 
nuclei at the expense f)f those with 
three, four, and five nuclei, the in- 
crease being greater the m<»re severe 
the case, although the wo’iter’s figures 
showed the reverse. The lymphocytes 
are reduced in number the more 
advanced the disease and the greater 
the amovinl of lung-tissue invedved 
and are increased as the patient 
improves and diminish as he gets 
worse. The mononuclear and transi- 
tional cells are unaffected by the 
stage, extent or progress of the dis- 
ease. The proportion of cosinophiles, 
according to a number of observers, 
diminishes as the patients grow 
worjie and increases as they improve* 
but was not affected in the writer's 
cases. 


The cloUhuj-timc of the bhxxj was 
shortened in the one hundred cases 
examined by the writer and in V'ie- 
r(*ndt*s cases, \)ui ^vas normal In 
twelve cases tested by Addis. 

Sputum; Microscopical Examina- 
tion of. — In every case suspected to 
be one of ])ulmonary tuberculosis the 
morning sputum coughed up from the 
lung should be examined microscopic- 
ally, repeatedly if with negative re- 
sults. hAen if the patient states he 
does not expectorate, one should ex- 
amine a sputum obtained by clearing 
his throat in the morning, or after 
meals, or a swab of the throat, or a 
slide on which the patient has coughed 
f(»r eight or ten morning.s. Little 
Hecks of pus or cheesy particles from 
five or six difTerent parts of the speci- 
men, where present, or, if absent 
from the tliickest and most purulent 
part of the sp(‘cimen, arc smeared on 
a glass slide and, after lixing by being 
]>assed lhn,)Ugh a llame, stained for 
one to five minutes with carbol- 
fuchsin which is brought just to a 
boil. The sjiecimen is then decolor- 
ized by immersion ffir five minutes in 
a 20 j>er cent, solution of sulphuric 
acid or for half a minute in spirit of 
nitrous ether, washed in water (if not 
.sufficiently decolorized again sub- 
jected to this treatment), and ctmn- 
terstained with concentrated aqueous 
methylcnc-hluo solution or Ldflfler's 
alkaline methylene-blue. When tu-- 
bercle bacilli are few', the sputum may 
be treated with antiform in and the 
centrifugated sediment examined. 

While the presence of tut)ercle 
bacilli in the sputum is diagnostic of 
tuberculosis, thefir absence even on 
repeated examination does ni>t ex- 
clude it, especially in early cases, as 
they are found only in a small pro- 
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portion of incipient cases. Elastic 
fibers are suggestive of tuberculosis 
and usually indicate extensive de- 
struction of pulmonary, bronchial, or 
tracheal tissue. Secondary organ- 
isms from the middle of washed 
sputum examined within fifteen min- 
utes of its expectoration may indicate 
secondary infection if present after 
repeated examinations. 

DIAGNOSIS. — In making a diag- 
nosis of tuberculosis, especially’ in 
difficult cases, one must give proper 
weight to many points in the history 
and physical examination, as well as 
call to aid X-ray cxaniinaticm and 
various laboratory and other tests. A 
pos.sil)le source of infection, predis- 
posing factors, suspicious symptoms 
as given above, especially hemopty- 
sis, ccuigh, and pleurisy, must all be 
taken into consideration. A po.sitivc 
diagnosis cannot properly be made 
from symptoms alone, but even the 
absence of demonstrable j)hysical 
signs will not be sufficient to ab.so- 
lutcly eliminate pulmonary tuber- 
culosis wdien the sympt<»ms arc very 
suggestive. Nor is the presence of 
slight or indefinite physical signs 
sufficient to establish a diagnosis in 
the absence of .symptoms. Definite 
physical signs arc usually diagnostic. 
The combination, however, of both 
signs and symptoms, even though one 
or lx)th may be slight, is the surest 
^guide. The presence of tubercle 
bacilli in the sputum decides the diag- 
nosis, hut their absence is of no sig- 
nificance. As already stated, X-ray 
examination may be helpful. 

The complement-fixation test as now 
perfected is of distinct value. 

Tuberculin, usually in the form of 
old tdherctflii!, is used for 
administered beneath the sKfc; ijte 


abraded skin, on the unbroken skin, 
and in the eye. The ophtkalfHo-^ 
tuberculin test consists of introduc- 
ing a drop o-f a 1 per cent, solution 
into the conjunctival sac of one eye, 
being followed by a conjunctivitis 
when positive. It is generally re- 
garded as too dangerous. The sub- 
cutaneous test is considered the most 
reliable, but the w'riter regards it also 
as too dangerous. 

The other three methods of testing 
with tuberculin, however, are safe, 
altlioiigli less reliable llnan the sub- 
cutaneous lest. 

in the cutaneous or 7*on Pu^quet 
test the skin of the forearm is scari- 
fied through a drop of old tuberculin, 
while in the more accurate intracuta- 
neous test the tuberculin is injected 
into the skin itself just below the cpi- 
dermis. A p<.)sitive reaction is sliovvn 
by the formation of an areola, indura- 
tion or papule at the site of inocula- 
tion in from twenty-four to forty- 
eight hours. A negative result usually 
indicates absence of tuberculosis. A 
positive reaction shows that the body 
has at some time and in some way 
becn infected with tubercle bacilli; it 
indicates tuberculous infection but 
not necessarily tuberculous di.sease. 
Its disadvantage is that it may be 
present in apparently healthy per- 
.sons, but this may prove in some 
ways an advantage in revealing latent 
tuberculosis. The percutaneous or 
Moro test, whidi isi of least value, 
consists of nibbing into an area of 
the skin about 10 square inches with 
moderate pressure for one minute a 
piece of SO per cent tuberculin oint- 
ment^ the size of a pea. When posi- 
tive, red points Of confluent red spots 
w/eviii;-' smsJIi'-paputes^■:';a^ ''in' 
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WtlKMCNTIAL DIAGNOSIS, 
•^in €very doiibtfttl case of illness 
tiiberculosls must be borne in mind 
as a possibility. Of the many dis- 
eases and conditions that may be 
mistaken for or be simulated by 
tuberculosis, lack of space prevents 
more than their mere mention. 
Among’ the latter are chlonjsis, de- 
bility. nervous dyspepsia, (iraves’s 
disease, autonomic ataxia, malaria, 
typhoid fever, bronchitis, influenza, 
pleurisy, asthma and pneumonia, both 
acute and chronic. Among the for- 
mer may l)e mentioned general dis- 
eases such as concealed sci)sis, includ- 
ing a pcrinejihritic or jn-ostative 
abscess, a suppurating trmsil, pyelitis, 
a mild chronic appendicitis or sal- 
pingitis, endocarditis, j)yorrhea al- 
ve<.>lans, pernicious anemia, Graves's 
disease, myf»cardilis, and cardiac de- 
compensation. (Iiest conditions sim- 
ulating pulmonary' phthisis arc: in- 
flnenza, bronchiectasis, pleurisy with 
etTusion, and abscess, gangrene, syph- 
ilis, tumor, parasitic and fungous 
disease, actinomycosis, hvdatid dis- 
ease, and infarct of the lung, pneumo- 
noconiosis, collapse and induration c)f 
the lung, and pneumothorax. 

ETIOLOGY AND PATHOGEN- 
ESIS. — Tuberculosis is the most 
widespread of all diseases, from one- 
seventh to one-tcnih of all deaths and 
an enormems pn>portion of invalidism 
being due to it; from 50 to 70 per 
cent, for all ages representing the 
approximate frequency of tuberculous 
infection. This infection probably 
occurs usually during infancy and 
childhood. The tubercle bacillus may 
enter the mouth from contaminated 
6ngers, lips, toys, eating utensils, 
floor, furmture, clotMug, 
chief^^'' bed-dothmg,' "towels.; 


animals, etc., or enter the air-passages 
with contaminated dust, air, or spray. 
Infection through the skin is rare. 
A frequent method of entrance, espe- 
cially in children, is by way of the 
intestinal tract, either in infected milk 
or other food, or in swallowing with 
the saliva or food bacilli which have 
entered tlie mouth from other objects, 
the bacilli passing through the intes- 
tinal wall by'^ way of the lactcals and 
thoracic duct into the blood, being 
sometimes arrested in the mesenteric 
nodes. On their way^ down, the 
organisms may enter the tonsil and 
thence find lodgement in the lym- 
)>hatic glands draining it. In the 
majority of cases the respiratory tract 
is probably' the route of infection. 
7'he bacilli entering the air-passages • 
may reach the Jnng directly or by 
way of the lymphatics or blood-stream 
after passing through the mucous 
membrane of the nose, mouth, or 
throat. The predisjXKsition of the 
lungs is in many cases due in part to 
their peculiar arrangement. Not only 
do the inspiratory air-currents bring 
the bacilli to the smallest bronchioles, 
hut the whole volume of venous 
IdfXHi with the lymph from all 
the lymphatic channels is brought to 
the lungs, where the slowing of the 
hlcH>d-stream in tlie ])ulmonary capil- 
laries favors the dey>osition there of 
any bacilli in the circulation. 

The presence in the body of the 
tubercle bacillus, with its foreign 
toxic nucleoproteids, fats, and phos- 
phorus, stimulates automatically the 
protective and health-preserving and 
health-restoring mechanism of the 
body, with which all animats are ^ 
endowed. 

The eonflict between the body and 
the Wcilbta ^'pnpt^ably influenced by 
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the number’ and virulence of the lat- 
ter and by the power of resistance 
possessed by the former. Inasmuch 
as only a portion of those in whom 
tuberculous infection occurs develop 
tuberculous disease, it is customary 
to assume .that a predisposition exists 
in those who succumb. 

The causes of a siibnurinal resist- 
ance to tuberculosis are either nat- 
ural or acquired. Anionj^^ the natural 
causes are race, a defect in vital 
energy, a deficient functional activity 
of the adrenal system, a deficiency 
in the tissues of mineral salts, 
constitutional weakness or mal-de- 
velopnient — the habitus f^hthisicus — 
puberty, menopause, rnenstruatum, 
pregnancy, and lactation are other 
natural causes of subnormal resist- 
ance. 

Acquired predisposition results from 
local t>r general influences which 
lower the powers of resistance of the 
whole organism or of individual 
organs and increase the probability of 
infection on exposure by diminishing 
the natural resistance <jf the normal 
cell. Among the general diseases 
thus acting are diabetes, syphilis, and 
the general debility following severe 
infections, such as typhoid fever, 
rheumatic fever and malaria, chronic 
gastrointestinal disease, especially 
chronic gonorrhea, nephritis, car- 
cinoma, chronic heart disease with 
cardiac or pulmonary .stenosis. Other 
depressive influences that either pre- 
dispose to tuberculous infection or 
else so lower the resistive power that 
a latent lesion previously^ held in 
check becomes active are certain 
traumata accompanied by surgical 
shock, such as are produced jby falls, 
railway accidents, severe labor* and 
operations, and yisrious fac-^ , 


tors, such as grief, disapp()mtiEmmt, 
fear, shame, anxiety, shocks religious 
gloom and terror, and psychical de- 
pression, and other conditions, such 
as unfavorable climate and climatic 
change.^, puerperal complications. 

Another group of causes which 
may be included under the head rof 
privation are: want of proper blood, 
of air, want of light, want of cleanli- 
ness, want of clothing, want of shel- 
ter, want of enjoyment. 

Under the head of excesses are in- 
cluded dissipation, particularly sexual 
excesses, overeating and overdrink- 
ing, overexerci.se, exhausting or un- 
resting labfrt-, physical or mental, 
leading 1<> Ixxlily and mental over- 
.strain and overfatigue, prolonged 
lactation, lactation continued during 
pregtxancy, too frequent and rapidly 
succeeding pregnancies, and violent 
and consuming emotions, rage, jeal- 
emsy, greed, inordinate ambition, and 
the like. In addition to the conditions 
producing predisposition to tuber- 
culosis, there are many conditirms 
that act locally in weakening the re- 
sistance (^f the lungs. Am.(»ng them 
are^ slight mechanical injuries to the 
smallest bronchial tubes from inhala- 
tion of particle.? of mineral, metallic, 
vegetable or animal dust; chemical 
injuries from substances such as cor- 
rosive vapors and gases ; and gross 
traum.atic injuries from direct or in- 
direct violence, such as punctures, 
shots, blows, falls, crushing, all of 
which injuries may also bring into 
activity a latent focus; and various 
catarrhal and inflammatory diseases 
affecting the smaller respiratory pas- 
sages^ and the lungs, such as lobar 
pneumonia and brondiopneumonia^ 
.jWiaOTaaj. scariet fever, 
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and bronchitis. These di^- 
e^$eft 1^90 frequently develop a latent 
tuberculosis or favor a new infection. 
While primary pleurisy is so fre- 
quently a symptom of tuberculosis, 
.^beittg often the first symptom of an 
hitherto quiescent tuberculosis, sec- 
ondary pleurisies due to trauma, 
pneumonia, and other resi)iratory 
diseases may have a predisposing^ 
influence, especially when pleural 
adhesions hamper respiratory move- 
ment and thus render the expulsion of 
intruding bacilli more difficult and 
precipitate their develoi)meiit. 

PATHOLOGY.-^The livin^r tu- 
bercle bacilli, on entcring^ the body, 
multiply and as a result of their me- 
chanical irritation as f(»reign hedies 
stimulate the tissues surrounding 
them to an exuberant growth having 
a reparative character. This consists 
in a new' formation of epithelioid cells, 
produced chiefly from connective-tis- 
sue cells, but also from the e[)ithelial 
and endothelial cells of the capillaries. 
At the same time the endotoxins of 
the tubercle bacilli and the products 
of their disintegration evoke an in- 
flammatory reaction, characterized by 
the migration in numbers of leuco- 
cytes, mostly lyiiiphocytes, from the 
capillaries of the infected focus to the 
l)eriphery of the newly formed nodule 
and in many cases l>elween the epi- 
thelioid cells. A new^ cell is also 
formed from the great enlarge- 
ment of an epithelioid cell and the 
multiplication of its nucleus, known 
as a giant cell. With the migration 
of the leucocytes occurs a more or 
less serous exudation into the newly 
formed nodule, the amount of coag- 
ulable inflammatory exudate — ^fibrintr^ 
being aubjeet to a great variatioii and 
; on, tte 


the blood-vessels, which in turn may 
be determined by the number, rela- 
tion, virulence and location of the 
invading bacilli. It is believed that 
the slower the dev^elopment of the 
changes, due to a fewer number or 
relatively low virulence of the bacilli 
or to a relatively greater resistance 
of the tissues, the more marked will 
be the proliferative over the inflam- 
matory and exudative processes, and 
rice versa, ^i'he proliferating cells 
force apart and open up the fibers of 
the original connective tissue, wdiich 
together with long interlacing i)roc- 
esses sent out by the epitlielioid cells, 
especially the giant cells, become the 
reticulum of the tuhcrcle, being as a 
rule most apparent at the margins. 
Tile pressure on the peripheral layers 
exercised b}'^ the cell proliferation 
causes them to be densely heaped up 
and flattened, thus lending to encap- 
sulate the tubercle. 1 'he included 
vessels are destroyed l>y coagulation 
and no new vessels arc formed in the 
tubercle. 

As seen by the naked eye the 
tubercle forms a little, gray, trans- 
parent granule .somewdiat smaller 
than a millet-seed. 

In the center of the tubercle there 
begins a process of coagulation ne- 
crt>.sis in the cells, affecting first the 
leucocytic elements and then the 
epithelioid cells. This proceeds out- 
ward, until the tubercle is a uniform 
mass of debris inclosing fat globules 
in which tubercle bacilli are still 
abundant, presenting microscopically 
a yellow color. 

Several small tubercles at the same 
point may caseate in their center, 
join together and form a caseous 
nodtile of varying size, and cheesy 
may be formed by an aggre- 



" TUBERCULOSiS, CHRONiC ■■: 


^tion of such nodules, usually in 
stnall groups of lobules, occasionally 
in an entire k>be, or even the greater 
part of a lung. 

These cheesy masses may undergo 
softening, fibroid limitation (encap- 
sulation), or calcification, their fur- 
ther and ultimate fate depending 
upon the resistive power of the 
patient. 

Suppuration or softening is largely 
the result of an infection with pus 
organisms, but may occur without 
their co-operation. When the case- 
ous contents of a tubercle or a caseous 
nodule softens and breaks through 
into a bronchus, a small cavity is 
formed and the previously closed 
tuberculosis has hecoine open, per- 
mitting the escape of secretion con- 
taining bacilli into the bronchial 
tubes, and so externally. This is 
usually the first step in the wider in- 
volvement of the lung, violent respira- 
tory movements and cough aided by 
gravity tending to distribute the 
bacilli back into the previously un- 
infected bronchi and thence into the 
finest bronchioles and the associated 
air- vesicles, where new tuberculous 
lesions result. The disease may also 
spread by continuity, nr through the 
lymphatics or blocxl-vcssels. 

A tubercle heals in several ways. 
The epithelioid cells may exhibit pro- 
longation into spindle-shaped fibro- 
blasts which proceed to form con- 
nective tissue that gradually pene- 
trates the whole tubercle, converting 
it into fibrous tissue. Diffuse con- 
nective-tissue overgrowth may render 
large parts of the lung, especially 
at the apices, airless and quite 
indurated with fibrous itiffltraticm. 
This is known as fibroid ;^fatldbila ^ 
.has. a ycry'''chrQniC''!Cioutse mA '■ 


tively favorable terminatiock In- 
stead of the replacing 
sue l>eing formed by the tuberehloiis 
cells themselves* it is more com- 
monly derived from fibrous tissue 
which is always formed around a 
tuberculous process, and restrains and 
limits the spread of the disease. The 
caseous contents of a tubercle may 
remain enca|)sulated in the connective 
tissue and be absorbed or wholly or 
partly calcified. By the formation of 
granulation tissue an empty cavity 
may bec<mic gradually smaller and by 
cicatricial contraction may entirely 
heal. If the cavity is loo large, or the 
contraction prevented by adhesions, 
it may he healed by the formation of 
a firm, smooth, pyogenic meml)rane. 

PROGNOSIS. — Prognosis in tuber- 
culosis depends upon a correct esti- 
mate of the character of the tissue- 
soil, and the virulence r)f the infection, 
the nature and extent of the disease, 
and upon the proper management of 
the patient, in acute miliary tuber- 
culosis and in florid phthisis it is 
finvariahly had, as l>Qlh go on to a 
fatal termination. Prognosis even in 
chronic cases had best be guarded and 
indicate merely the probabilities. 
Favorable circumstances are a well- 
built thorax, a good constitution, good 
general health, good digestion and 
appetite, infrequent pulse, normal or 
high blood-pressure, absence of fever, 
bad previous and g<x)d present and 
future environment, methodical hab- 
its, tractability, self-control, resolu- 
tion, per.severance, an early diagnosis, 
gain of weight on ordinary diet, grad- 
ual, and continuous improvement of 
cough* progressive diminution of the 
metiease in hemoglobin, red 
peifcentage; of 
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nieutropfatlejs contain- 
itig t}iret dr more nuclei, incipiency, 
limited lesion with disease of some 
duration, a complete and constant 
absence of all rales after coughing, a 
gradual change from purulent to a 
mucoid sputum, absence of tubercle 
bacilli in the sputum, arthritis, rheu- 
matism, gout, mitral stenosis, slight 
emphysema, favorable financial con- 
dition, and skilled management of the 
treatment. 

Unfavorable circumstances are :• 
phthisical build, undermining of 
strength by disease, excesses, alco- 
holism, bodily and mental over- 
strain, frequent pregnancies, difticull 
labors, grief, privation, and other 
factors lowering the resistance and 
nutrition, chronic affections of the 
digestive and assimilative organs, 
failing appetite, progressive loss of 
weight, easily accelerated pulse, con- 
stantly frequent pulse, fever unaf- 
fected by absohile rest, high fever, 
copi(»us and frequent hemoptysis, the 
presence in the sputum of numerous 
short tubercle bacilli, esi)ccially when 
in clumps, and of elastic fibers, in- 
creasing years after the age of twenty. 

A tardy diagnosis, an acute on- 
set with extensive or marked physical 
signs, loss of weight approximating 
one-quarter of the body weight and 
especially one-third, a steady loss of 
weight, strong antipathies to the 
proper food, marked cachexia, cya- 
nosis of the lips, face, and extremities 
and following hemoptysis, long-con- 
tinued amenorrhea, albuminuria if 
more than transient, an increase in 
the proportion of polymori^honnclear 
leucocytes and possibly in those with 
one and two niideii primary infec- 
tioa? at the base, advanced diseaae, 
jtcttfccred fbeir an extensive 


short duration; severe symptonis oc-, 
curring with slight physical signs., a 
lesion of wide extent, large cavities, 
excessive librusis in both lungs, a 
sudden change from a purulent to a 
frothy, watery sputum, the occur- 
rence of lung stones, good previous 
environment, bad present and future 
environment, poor financial condition, 
unskilled manag-ement, and the oc- 
currence iff any complication, espe- 
cially tuberculous laryngitis, hemor- 
rhagic pleural effusion, empyemia, 
pneiimotht>rax, diabetes mellitus, pul- 
monary stenosis, pulmonary gan- 
grene, lardaccous disease, tuberculous 
stomatitis or pharyngitis, edema, 
melancholia, insanity, syphilis, bron- 
chiectasis, persistent anemia, chronic 
peritonitis and weak heart — all in- 
fluence more or less effectively the 
issue. 

TREATMENT,—l'he chief aim in, 
treating a patient with tuberculosis 
is to aid and increase the natural de- 
fensive powers of the individual, rein- 
forcing his vital energy and rendering 
his tissue-soil as unfavorable as pos- 
sible for the growth and spread of the 
tubercle bacillus. There are many 
ways in which we can render assist- 
ance, the most essential and most im- 
portant being to bring the patient’s 
general health to the highest possible 
standard by attention to general hy- 
giene and nutrition. This is the sine 
qua non of tuberculosis therapy, and 
is considered by many, erroneously in . 
the writer’s opinion, to be the whole 
treatment. That it must be the 
foundation of every method em- 
ployed, no one can dispute. 

Fresh Air, — Fresh air by day and 
by night is the most important factor 
"in . recovery, A.t home the patient 
get fresh air on a porch or ver- 
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anda^ in a wall-tent or a specially 
constructed, well-ventilated tent, each 
having a wooden floor, in a yard, on a 
balcony, on a roo>f, or in a room with 
thorough ventilation. In the last, 
bed-patients can utilize window tents 
or have a bed whose end projects 
out the wdndovv. 

In sanatoria, patients also use 
rooms with thorough ventilation, 
open halls, piazzas, porches, verandas, 
bungaloes, lean-tos, huts, cabins, 
kiosks, shacks, sun-trai)s, properly 
ventilated tents, chalets, and shelters. 
Change of climate and environment, 
irrespective of their character, often 
proves beneficial. In general that 
climate is suitable for the individual 
patient that increases the activity of 
his digestive functions and thus stim- 
ulates nutrition, improves the tone 
of his nervous and circulatory sys- 
tems, either by invigoration or pro- 
tection, raises his vital energy or 
resistive power, lessens his exposure 
to seajTidary infections, and in cer- 
tain cases has a palliative influence on 
distressing symptoms. As a rule the 
young, the robust or fairly robust, the 
patients with early and active lesions, 
large eaters, do best in a cold, dry, 
variable and hence invigorating cli- 
mate. Older, weakened, more or less 
delicate persons need most ftequently 
a climate of protection, wdiich is 
warm, moderately dry, equable, shel- 
tered, and of lower altitude. 

Rest. — In all acute and subacute 
cases this is important. Acute and 
toxic cases require absolute rest in 
bed. Absolute rest is also best at the 
beginning of treatment in every case 
and is . desirable for an hour or two 
after the mid-day meal in the rrtajor- 
ity ^>f patierrts taking the chair ci*rie» 
In the rest cure br clutir cure, 


iarly six>ken of as 

tient reclines in a comfortable repin- 
ing or steamer chair, preferably liot 
of canvas, and not in a hammock, as 
the last two tend to compress the 
thorax. The chair cure is usually 
kept up strictly for at least two 
months in mo.st aises and thereafter 
when the patient is not exercising or 
resting in bed. Slightly febrile . or 
anemic patients, those nuich reduced 
in weight, with cardiac decompensa- 
tion, with blood-streaked sputum, 
should rest the whole day. Febrile 
patients in the earlier stages of the 
disease, should spend 6 to 8 liour.s in 
their chairs at first, the time grad- 
ually being reduced as their condition 
imiiroves. 

Exercise. — Febrile and toxic pa- 
tients in bed at absolute rest should 
be spared every unnecessary move- 
ment. After the temperature has 
remained normal for a week and the 
disease is quiescent, the jiatient may 
begin active exercise in the form of 
a short walk on the level in the open 
air in the morning at a slow rate, 
alx>ut two miles an hour, with fre- 
quent pauses for rest. 

The physician must c^irefully super- 
vise the exercise and see that it does 
ru»t produce fatigue, fever, rapid pulse 
c^r .signs of reaction, intoxication, or 
inactivity. After a patient has walked 
one-quarter to one-half hour on the 
level, he may attempt an incline, 
taking the ascent at the beginning of 
his walk while fresh. He should 
always walk with an upright car- 
riage and .breathe through his nose. 
It is. important always to finish the 
walk in time to rest for a quarter fb 
half an hour Ixftfore tneala, ; A jpatient 
wh'A-‘>iPars ; ,;l0n.g ^ 

Uj!> htll, can be 





favorable cdtiditior^ can 
be |;raduafly increased, until he is ac- 
complishing the amount of work he 
was accustomed to doing in health. 
Carriage and automobile riding, and 
boating are permitted for definitely 
regulated periods when the patient is 
able to walk but a few minutes. As 
the power for work returns, mild 
sports, such as croquet, fishing and 
hunting, when not entailing too much 
exercise, skating by those proficient, 
gentle or light calisthenics, may be 
permitted. When the disease has 
been arrested for some months, golf 
(without the full swing), gentle 
bicycle riding on the level, row- 
ing, paddling, skeeing, snow-shoeing, 
swimming in great moderation, sled- 
ding, lolK>ggaTiiiing, and horseback rid- 
ing may be indulged in, all in moder- 
ation. A'iolent sports, such as tennis, 
racquets, fo<.»t-ball, base-ball, hand- 
ball, hockey, lacrosse, ]k)1o, fox-hunt- 
ing, wrestling, boxing, gymnastics, 
bowling, and the like, should be 
avoided, owing to the danger of over- 
exertion wdth its tendency to causing 
a relapse. I'he contraindications to 
active exercise are fewer, rapid pulse 
not due to lack of exercise or a recent 
acute attack, blood in the sputum, and 
loss of weight. 

Respiratoiy Exercises. — The sim- 
plest forms of respiratory exercise 
are simple deep breathing and sigh- 
ing; or, a slow and steady inspiration 
through the nose, without overdislen- 
tion of the lungs, may be followed by 
a rapid, jerky expiration. In addition 
the arms may bp raised during in- 
spiration and lowered during expira- 
tion, toward the end of which they 
may press upon the chest* The ob^ 
ject IS to increase respiratoiy eapac- 
ijy, Anpitih!(?r tnethod : of 


with an entirely different object is the 
impedirig ’of inspiration by means of 
Kuhn*s lung suction mark, or by hav- 
ing the patient inhale through a quill 
toothpick held between the lips or 
through a small aperture made by the 
lips or through compressed nostrils, 
or through a partially closed glottis. 
This produces negative pressure in 
the thorax, causing marked aspiration 
of blood from the right side of the 
heart into the lungs, producing a 
passive (liter’s) hyperemia, and at 
the same time promoting the circula- 
tion of lymph. The lower oxygen 
tension affects the blood-producing 
apparatus, causing an increase in 
hemoglobin and in the number of red 
and white blcKid-corpuscles. 

Diet. — Suitable nourishment is es- 
sential to recovery, being equally as 
important as, if not of greater impor- 
tance than, fresh air. 

The most approved diet consists of 
three regular meals of ordinary good, 
plain, Avholesome, varied mixed food 
with lunches between consisting of 
eggs, milk, beef-juice, koumyss, kefir, 
broth or some prejiared food. The 
lunches may be dispensed with when 
a patient has attained the normal 
weight for his height and age, unless 
he feels the need of them. Meat, 
preferably beef and mutton, espe- 
cially the former, and best rare, is 
probabh'^ the most important food, 
and at first slnmld he eaten three 
times a day. Fresh eggs are also im- 
t>ortant and can be taken raw*^ or 
cooked, up to six a day. Pure milk 
is also valuable, in daily quantities of 
three or four pints, but drunk slowly. 
Butter, bread, cheese, vegetables of 
alt spits, salads, and fresh and cooked 
fruits complete the dietary. The 
meals should be chosen with care as 
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to variety, tastefully and sippctizingly 
prepared, and served attractively, 
punctually, and quickly. 

The patient should eat slowly and 
masticate well, for which his teeth 
must be put and kept in good condi- 
tion, In a general way he should eat 
just enough food to enable him to 
gain on an average one to two pounds 
per week until the normal weight for 
his age and height are reached and 
then just sufficient to maintain this. 
Many patients, however, do not gain 
on this ordinary diet or cannot eat 
or digest it, and require special diets 
or extra fcxxl. The best diet in the 
writer’s experience is two to two and a 
half or three pounds of beef a day 
eaten in the form of rare beefsteak, 
rare roast beef, rare hamburger steak 
or meat balls, rare-meat loaf, raw meat 
chopped up with onions, celery, green 
peppers, etc., and raw scraped beef 
sandwiches. Half an liour before each 
meal the patient should drink one 
cup of hot water for each half-pound 
of meat to be taken. Carbohydrates 
must usually be excluded from this 
diet, as they usually interfere with 
the ability to ingest such large quan- 
tities of meat, but green vegetables 
and salads may be allowed. In sur- 
alimentation we may employ zomo- 
therapy in the form of meat-juice; 
also cream, butter, c<xl-liver oil and 
olive oil ; eggs — cooked or raw, plain 
or in milk or as egg-nog, or as an egg- 
lemonade, or taken as a raw oyster 
with lemon-juice or catsup, whole, or 
just the yolk or the white; milk — ^raw 
or boiled, hot or cold, in large or 
small quantities, plain or with the 
addition of table salt, sodium citrate, 
lime-water, bicarbonate of sodsb 
ted milk, barley-water, 
water;. one of thc>repar^-'|ft^ ; 
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bonated water, a little tea, cofee or 
brandy, peptonizitig or panereatizing 
powders, or lactic acid bacilli, or in 
the form of buttermilk or koutnyss, 
kefir, curds, or whey ; and various pre- 
pared proprietary foods. One must 
be careful to avoid disturbing the 
digestion or injuring the kidneys. 

Clothing. — The clothing should be 
of open texture, light, loose, not op- 
pressive, and suited to the climate 
and season. Underwear and socks or 
stockings of finely combed wool or 
of silk or of a mixture of wool and 
cotton should be worn winter and 
summer, as wool and silk arc non- 
conductors of heat, keeping in the 
body heat in winter and keeping out 
the overheated air in summer; at the 
same time by absorbing moisture in 
the fibers as well as between them 
they can absorb ordinary perspiration 
without becoming damp and also al- 
low it to evaporate slowly without 
chilling the skin. Corsets may fit 
tightly around the hips but should be 
loose about the chest. The day 
clothing should be removed and aired 
at night and as little clothing as pos- 
sible worn in bed. 

bathing. — For the purpose of re- 
moving the perspiration, grease, scurf 
and e})idermic scales, and thus pro- 
moting physiological breathing, ex- 
cretion and relieving the lungs of part 
of their work, the patient should take 
a cleansing bath with soap and hot 
water of a temperature of SO® to 95® 
F. once or twice a week, for 5 to IS 
minutes, followed by a brief cool 
douche, sponge or ablution of 68® to 
80*^ F. The stimulating or hardening 
both ^consists in the application of 
coM water followed by dry friction 
and ^ taken in f number of 
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tient cin ta;ke some form of this cold 
stimulating bath, Avhich is best taken 
y immediately upon rising in the morn- 
ing. Its benefit comes from the re- 
action following it, which is pro- 
moted by a brisk rubbing with a dry 
towel after the bath until the skin be- 
comes pink and warm and also, in 
those weak or unaccustomed to cold 
bathing, by supplying heat to the 
body before the application of cold by 
means of a hot tub-bath (»r hot 
sponge-bath of KX)"* F. for 3 to 
5 minutes or of a brisk dry rub or 
exercise. A cloth wrung out of cold 
or iced water and fre(]uently changed 
sliould be a|)plied to the head, or the 
head should be frccjuently bathed in 
cold water, during the cold procedure. 
1'lie mildest form and that most easily 
borne is the cold ablution, in which 
watt'r of a constant temperature fnmi 
8.V’ to 65“ K. or less, not lowered dur- 
ing the bath, is rub])od with friction 
on the skin with the hand or with a 
rough wash-cloth or bath-ghwe — not 
with a soft sponge. 1'hc duration 
may vary from a couple of seconds to 
a minute or two. The patient may 
stand in a dry tub or in 1 2 inches of 
water at 100“ F. Another form of 
the stimulating bath is the cold full 
bath in which the patient jumps into 
a tub of water at a temperature of 
from 85“ to 65“ F. or colder, and re- 
mains in for several seconds, exerci.s- 
ing, all the while, and then jumps out. 
In the cold shower, which may be of 
the same temperature and of five, ten 
or fifteen seconds* "duration, the me- 
chanical stimulation to the skin 
caused by the force of the water flro- 
iriotes the reaction. For thii the 
pressure of the water must be not less 


than fifteen poun4s to thfe 
inch, which is not often obtained in 
a private house. 

Chest Compress. — Hydrotherapy is 
applied directly to the chest in the 
form of the stimulating chest comr 
press to increase the circulation in the 
lungs, including active hyperemia, to 
quiet the imwements of the chest and 
therefore of the diseased lungs, to 
tranquilize the whole organism, and 
produce sleep, lessen cough and irri- 
tatiem, and alleviate pains in the chest 
and side. The Winternitz cross- 
binder consists of an 8-inch linen or 
muslin bandiige about 7 or 8 yards 
long, well wrung out o{ cold water 
and, beginning at the right axilla, 
carried <>vcr the left shoulder across 
the back to the point of origin, then 
brought forward acrOvSs the front of 
the chest to the left axilla and finally 
transversely across the back and over 
the right slioiilder, terminating on the 
front of the chest. A dry flannel 
bandage is applied similarly accu- 
rately covering the first at every 
point. This is left on all night but 
may also be used during the day, be- 
ing then reapplied after drying and 
rubbing the skin into a glow every 
3 or 4 hours for bed patients and 
every 5 or 6 hours in febrile cases. 
Instead, napkins or towels or a jac- 
ket made of three or four thicknesses 
of old linen, made to fit close up about 
the neck and to come down to the 
lower edge of the ribs, wrung out of 
cold water, may be applied to the 
che.st and covered by flannel. 

Tuberculins and Sera.— The object 
of specific treatment is to produce 
active or passive immunity. By the 
administration of dead tubercle bacilli 
or their products, known as tuber- 
euHft, the affected organism is stimu- 
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lated to prepare actively the specific 
protective bodies, which it has not 
been able of itself to form in sufficient 
quantities. The administration of 
sera, instead of imitating the natural 
process of self-healing, supplies to 
the affected organism ready-made 
protective materials that have been 
formed in other organisms. Among 
the sera used for the production of 
passive immunity are Maragliano’s 
scrum, Marmorck’s antitubcrcular 
scrum, and Bruchctinnfs scrum-vac- 
cine and curative scriun. Their value 
is regarded as doul)tful and certainly 
far below that of the active immuniz- 
ing tuberculins. The tuberculins 
most commonly used are Koch’s old 
tuberculin (O. T.), tuberculin Ruck- 
stand (T. R.), bacilli emulsion (B. 
E.), bouillon filtrate (H. F.). Many 
other forms of tuberculin have been 
and are used and may possibl}^ be of 
equal, greater or less value than those 
mentioned, but their psc is more re- 
strictive. Each form has its advo- 
cates, but many observers believe 
that the majority of tuberculins used 
clinically are of equal value. The 
writer prefers tuberculin Ruckstand. 

Tuberculin may he administered 
either hypodermically or by mouth on 
an empty stomach at least half an 
hour before a meal. Patients differ 
so in their sensitiveness to tuberculin 
that one may require a dose one 
thousand or one million times that 
required by another patient who may 
be aparently of the same type. White 
and Williams and the writer endeavor 
to determine the exact dose for the 
individual patient by testing for his 
hypersensitivencss to definite amounts 
of tuberculin, the former using the 
von Pirquet cutaneous ^ test tfee 
writer the inctracutcmeous 


out this guide there is no way of de- 
termining with any degree of accurtiiey 
the proper dose for the person that 
has never taken tuberculin, the initial 
dose being always fixed arbitrarily or , 
guessed at. Most every one is in 
favor of beginning with a minute 
dose, but there is a great difference 
of opinion as to what constitutes a 
minute dose, some giving a tenth and 
others a hundred-thousandth of a 
milligram. In order to give an 
amount that will probably do no 
harm, the writer usually begins with 
one millionth of a milligram, when no 
test is made for hypersensitiveness. 
Every dose after the first is deter- 
mined by the effect produced l.)y the 
preceding dose, which may be seen 
in the opsonic curve, leucocytic count, 
leucocytic differential picture, Arncth 
count, temperature curve, subjective 
and objective symptoms and physical 
signs. 

For practical purposes sufficient in- 
formation can he gained by a careful 
study of the clinical symptoms and 
physical signs. A dose that is fol- 
lowed the same day or the next day 
by a favorable reaction, such as a 
feeling of well-being, rise of spirits, 
increase of appetite, fall of an ele- 
vated temperature to normal, or re- 
duction of the extent of the daily 
fluctuation of the temperature, is the 
appropriate dose for that patient and 
should be maintained so long as it 
provokes such favorable phenomena. 
Nor should any change be made in 
the dose when it is followed by a very 
slight unfavorable reaction that lasts 
but a few hours/ or at most a day, 
and IS then followed by am improve- 
mqat in the symptoms or general odn- 
diiioo., 1^ 4ose &ho^ ; always be 



unfavorable reaction, sttch as rise of monary tuberculosis of the first and 
yanpetature, increase of symptoms, second stages with no or slight ele- 
malaise, anorexia, pains, loss of vation of temperature is usually 
weight, etc. (with the exception just suitable for tuberculin treatment. In 
mentioned), or if definite and pro- the writer’s experience latent cases as 
longed painfulness and inflammation a rule were not benefited by tuber- 
occur at the site of injection — the culin. 

skin reaction. If the rise of tempera- Iodine. — Despite the skepticism of 

ture and the other symptoms last but many authorities iodine has stood the 
a few hours, the dose may be reduced lest of time in the treatment of tuber- 
a half; if they last all day the next culosis and has plenty of testimony 
dose should be one-tenth, or less, of of experienced and trustworthy clin- 
the preceding dose. When the re- icians and some laboratory evidence as 
action has been marked or has lasted to its efficacy in this disease, espe- 
several days in spite of rest, the next cially in the early stages. In fact, it 
dose should be one hundredth to one is regarded by many as a specific, 
thousandth of the last dose. A dose producing a vital reaction and im- 
that pnxiiices no effect of any kind munization. 

should be increased, even in febrile .Iodine may be given by mouth or 
cases, until signs of a favorable or by inunction or intravenously. The 
unfavorable reaction appear. The best preparation by mouth is iodo- 
dose should also be increa.sed when form free from biproducts or impuH- 
the hitherto api)ropriate dose is losing ties, such as the eka-iodoform of 
its effect, as shown by a rise to a Scheriiig. It may be given in doses 
higher level (^f a temperature that has of grain (0.008 Gm.) three times 
been kept down, or the reappearance daily, increased gradually to the 
of nu^re marked daily fluctuations, point of tolerance. Tincture of 
and an increase of symptoms which iodine, compound tincture of iodine 
had previously been ameliorated. A and LugoFs solution, given in drop 
.safe rate of increase in ordinaiy^ cases doses in a glass of w ater before meals, 
is about 50 per cent, of the preceding increased gradually to the point of 
dose, or, according to the following tolerance, has a local action in quiet- 
scheme: 1, 1.5, 2, 3, 5, 7, 10, 13, 20, ing vomiting and increasing the ap- 
30, etc. The intervals between doses petite in addition to its general effect, 
may be three to seven days in patients A host of proprietary preparations of 
who have shown no effect of any iodine may pas.sess more or less or 
kind from tuberculin and in those who equal value. 

arc doing well on it. In advanced By inunction iodine is given in the 
cases and in nervous and susceptible form of europhen or iodoform in oil 
individuals, and with the larger doses, or iodized oil. An excellent formula 
ten days would often be better. After of Flick's is europhen, 5>ij (8 Gm.) : 
an unfavorabl-e reaction one must OL gaultheria, frflj (8 c.c.) ; 01. olivae, 
wait until all the reactive symptoms q, s. ad f^j (30 c.c.). 
have disappeared, a week or more Intravenously 10 minims (0.6 c.c.) 
the reaction h^ beeia ^vere* of & 40 per d^nt ethereal solution ot 
uncompKcatedj contains grain 
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(0,03 Gm.) of iodoform may be i«* 
jectcd every second or third day. 

Creosote and its Derivatives, — An- 
other agent that has stood the test of 
time, despite the skepticism expended 
by many authorities, is the creosote 
group. They are especially applic- 
able when destructive changes have 
begun and also when the toxemia and 
increased destruction of the third 
stage are manifest. 

In this group are creosote, guatacol, 
and their carbrmates. The j)repara- 
tion of preference is creosote car- 
bonate, which may be given in doses 
of 5 drops gradually incrca.sed to the 
point of tolerance and is best admin- 
istered well beaten or shaken up in 
hot rnilk. In gi\‘ing creosote the pure 
heechwocKl creosote is used, beginning 
with J/> or 1 minim (0.03 or 0.06 c.c.) 
and increasing to the point of toler- 
ance. It may be given in large 
draughts of hot whaler or in milk, wine 
or one of the malt iireparations, al- 
ways after meals. It may also be 
given in capsules with an oily v^ehicle. 
Guaiacol carbonate can be given in 
cap.sulcs in doses of 3 to 7)4 grain.s 
(0.2 to 0.45 Gtn.) three times a day, 
increased slowly to 15 or 20 grains 
(1 to 1.3 Gm.). Ten to 25 minims 
(0.6 to 1.5 c.c.) of guaiacol have been 
painted on the skin -to reduce tem- 
perature. 

Arsenic and its Compounds, — Ar- 
senic may be given by mouth in the 
form of arsenious trioxide, arsenious 
iodide and Fowler’s solution, or hy- 
podermically in the form of sodium 
cacodylate, J4 to 1 c.c. (8 to 16 min- 
ims) of a 10 per cent, aqueous solu- 
tion being injected two or three times 
•a week. 

Calcium. — In giving calciimi aid 

nature by increasing her supply of a 


chemical used by her 
tuberculous infection aiid heaUbg 
tuberculous di.seai5e. 

The prei>arations most dsed are 
calcium chloride, calcium lactate, cal« 
cium lactophosphate, and the average 
dose is 5 to 15 grains (03 to 1 Gm.) 
three times daily t<^ every three hours. 

It is essential to give calcium 
tJiroiighout the wdiole of pregnancy 
and lactation when there is an extra 
strain on the body's supply. Given 
during the menstrual period, wdieri 
calcium is excreted iii large quanti- 
ties in the lochia, it may avert the 
hemoptysis which is so ctunnion at 
this period. In hemorrhage its em- 
ployment is general, on account of 
its action in increasing the coagula- 
bility of the hlfKKl; but for this it 
must ))C given in large dose.s, 15 1o 20 
grains (1 to 1.3 Gm.) every three 
hours. 

Thyroid gland in doses of 1 to 3 
grains (0.063 to 0.2 Gm.), increased 
gradually, if desired, to tolerance or 
t<» 5 grains (0.3 Gm.) three times 
daily, is given to increase the general 
nutrition and activate the defensive 
process more vigorously. It should 
be borne in mind, however, that 
American preparations contain 5 
grains of the gland to I grain of the 
desiccated gland on the market. 
Sajoiis, who introduced its use, warns 
against its employment* in the ad- 
vanced stages of the disease. 

Nuclein is given to prt>duce leitco- 
cytosis and increase the opsonic 
index. It may be given by mouth in 
the form of 1 dram (4 Gm.) of a 5 per 
cent„-(5olati<m of nucleinic acid three 
times Mailyv or of 50 to ISO grains 
(3.2 to Id Gtn.) of dried yesit ht milk 
twice a qr of an onnee <30 c,c,) 
of breweta* yeiitet tw&c or ityite iimea 
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a :4ay; Nudemic add may also be 
given subcutaneously and intraven- 
ously. 

Cinnamic acid and its sodium salt 
hetal are also given to produce leuco- 
cytosis, and the latter also for its 
action in increasing connective tissue 
about the tuberculous focus. They 
are given by mouth, inhalation, sub- 
cutaneous injection, but preferably b}-^ 
intravenems or intramuscular injec- 
tion. 

Mercury. — B. L. Wright employs 
daily deep muscular injections (>f 
mercuric succinimide, ]>eginiiiiig with 
*/iri grain (0/X)4 flm.), slowly in- 
creasing the dose to the point of toler- 
ance. He gives a course f)f.30 injec- 
tions, followed by two weeks’ interval 
of rest, and then by another course of 
30 injections, and so on, for a year; 
after which a rest of from 2 to 3 
months is given, wherenp(»n, if the 
patient is not cured, treatment is 
rc.sumed. Stuart, Shaltuck, Bow- 
ditch, Itdelheil, and Ciiann)etro had 
previously given mercury in tuber- 
culosis. 

Strychnine. — According to I’eppcr 
and others, the dose of strychnine, 
which is at first a small one, is con- 
sequently gradually increa.sed until 
the physiological effects of the drug 
are noted. S. Solis-Hohen says that 
the large doses should he given only 
for limited periods- and that the use 
of strychnine should not be continued 
indefinitely, as this tends to exhaust 
nervous structure and nervous energy. 
Most physicians, at the present day, 
merely employ strychnine in ordinary 
dosage as a tonic or general stimu- 
lant, for its favorable action upon 
lowered blood tension, weakened 
hea 4 :t, jaded appetite, and ncuras- 


Ichthyol has been extensively 
ployed in tuliercuiosis. It may be 
given in capsule or in a liberal quan- 
tity of water followed by lime-juice, 
lemonade or C(.>fTee. The dose is 2 
drops, gradually increased. 

Camphor is given subcutaneously 
in daily doses of ]/> to lj4 grains (0.03 
to 0.} (im.) in a 10 i)er cent, solution 
of olive oil. It is usually given as a 
heart stimulant, having a favtirahle, 
but tint constant, effect on the heart, 
pulse and respiration, but is also said 
to have a favorable influence upon 
fever, sweating, expectoration and 
sleep. 

Digitalis in small do.ses is given by 
Jacobi to jnevent the cardiac en- 
feehlemcnt. circulatory weakness, and 
general debility, due to a chronic ail- 
ment with the addition of obstruc- 
tion in the lungs. Beddoes gave digi- 
talis in large doses as a result of his 
empiric observation in cases of gal- 
loping consumption, with high fever 
and rapid i)ulse, and reports striking 
instances of the benelit following its 
use, his observation having been em- 
pirically confirmed by S. Solis-Cohen, 
who vs;iys it must be given contin- 
uously and fearlessly, up to the point 
of tolerance, the only contraindication 
being evidences of untow'ard effect on 
the stomach. 

Nitroglycerin is considered useful 
in the early stages by S, Sfvlis-Cohen, 
and is used in hemorrhage by many. 

Quinine in large doses was admin- 
istered by Jaccoud in the fever of dif- 
ferent .stages of phthisis, not less than 
16 grains (1.04 Gm.) of quinine sul- 
phate or 22 grains (1.4 Gm.) of qui- 
nine hydr^bromate being given in 
twenty-four hours. The writer has 
obtained excellent results in many 
o^ses pf tuberculcms toxemia^ with 
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function of the high septic fever and 
amelioration of the other toxic symp- 
toms, the exhibition by mouth of 
the quinine bichloride and urea, given 
ill doses of 5 to 10 grains (0.3 to 0.6 
Gm. j every three hours to once a day, 
administered in capsules. While the 
result.^ may be due to the quinine 
alone, there is a possibility that some 
of the good effects may be due to the 
urea. 

Urea in doses of 10 to 15 grains 
(0.6 to 1 Gm.) three times daily in- 
creased to 50 grains (3.2 Gm.) three 
times daily, has 1)cen used by Dixon, 
Harper, lUich and others with good 
results, which still others have failed 
to obtain. 

Iron is indicated in the secondary 
anemia of tuberculosis. The best re- 
sults seem to {(^llnw the daily hypo- 
dermic use of 0.05 Gm. (% grain) of 
llie citrate of iron olnained from 
Italian pharmaceutical houses or 0.03 
Gm. (J4 grain) of the cacodylatc of 
iron. Blaud*s pills, syrup of the 
iodide of iron, and tincture of the 
chloride of iron are also useful prep- 
arations. 

Other drugs which are regarded of 
value in the treatment of pulmonary 
tuberculosis include sodium salicylate, 
salicylic acid, sodium benzoate, ben- 
zoic acid, hypophosphites, glycero- 
phosphites, palladium chloride, allyl 
sulphide, codliver oil, balsam of Peru, 
silver, and lecithin. 

SURGICAL TREATMENT.— Ar- 
tificial Pneumothorax. — .\ir is intro- 
duced into the pleural cavity to 
produce collapse of the lung, the 
compression and immobilization tend- 
ing to stop the growth of tuberctrlous 
fot'i, to cause heating by cicatridal 
contfactiort, to dirnmtsh the ' 

'pi toxic afesorptu^h^ and 


amount of secretion and 
into other healthy parta. 

The simpler method of procedhr^ 
and the one usually employed is to 
introduce without anesthesia, under 
aseptic conditions, tlirough an inter- 
costal space, a small aspirating needle 
connected with a suitable apparatus, 
entrance into the pleural cavity being 
a.scertained l)y the reading of an at- 
tached monomctcr. When free pleu- 
ral space is encountered, from 500 to 
1000 c.c. of nitrogen gas, or atmo.s- 
])heric air ])assed through .sterile cot- 
ton filters is introduced. The inlla- 
lion is repeated every two or three 
days until the lung is completely 
collat)sed, as indicated by Rbntgen 
examination : then once a week, and 
later, wIitMi the pleura lose.s its caf)ac- 
ity for absorption, at intervals of from 
tw^o to three weeks. 

Tlencfit, apparently lasting, aiid 
palliation occur in many cases, but on 
the other hand in a number of cases 
difficulties, accidents, and distinct 
harm have resulted. In the pre.sence 
of extensive adhesions it maj'^ be im- 
]>ossi]>le to find the pleural space. 
Pleural efTusioii is a common occur- 
rence, frequently being met with in 
33 to 10() j>er cent, of an operator’s 
cases. Otlier complications are pyo- 
pneumothorax, air-embolism, pleural 
reflex causing death, inability of the 
lung to re-expand, wdth permanent 
loss of the functional capacity of the 
lung, and the formation of adhesions 
preventing subsequent inflation. Con- 
sequently, conservatism is desirable 
in the selection of cases. A conserva- 
tive attatude is that in early or even 
moderatdy advanced cases the pa-, 
tients sh<mld he given. the benefit of a 
tr^ ;hygfeiiic>4feteiic;. 
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: too long in 

fuStidhg piien;nibthorax, ' Extensive 
^adhesions on the ^ide in question, con- 
siderable destructive disease on the 
other side, severe cardiac disease, and 
severe complications in' other organs, 
which do not include laryngeal dis- 
ease, or non-tubercular diarrhea, are 
strict contraindications. 

Chondrotomy of the first rib car- 
tilage is designed to bring about a 
widening and mobilization of the up- 
per thoracic aperture, but has not 
met with general approval. 

Extra-pleural thoracoplasty aims to 
put the chest-wall into such a condi- 
tion that the diseased lung becomes 
collapsed and motionless, for which 
rih resecticni, with more or less re- 
moval i»f bone, is necessaiy. It also 
lacks favor. 

Inhalations. — Continuous or inter- 
mittent antiseptic or medicinal inhala- 
tions have been advocated, the patient 
wearing a zinc inhaler carrying a 
sponge and fitting like a cage over the 
mouth and n(»se and being kept in 
place by elastic bands around the 
cars. Various medicaments have been 
used, the most valualde being equal 
parts of creosote, alcohol, and spirits 
of chloroform; one-fourth each of car- 
bolic acid, creosote and spirits of 
chloroform and one-eighth each of 
tincture 'of iodine and spirits of ether; 
and ethyl iodide. Other substancCvS 
used singly or variousl}^ combined 
are myrtle, eucalyptol, thymol, men- 
thol, oil of peppermint, camphor, 
brombform, and formaldehyde. 

TREATMENT OF SYMPTOMS. 
— Fever is combated by absolute rest 
in bed, out of dcH>r.s if passible, tqfiid 
spongteg, ice-cap if grateful, creoeote 
esfhof^te, the hich^^e ^ 


moderate, and by treating any baus^ 
intercurrent affection. 

Night-mwaU are usually relieved by 
ordinary hygienic measures, but may 
require in addition frequent noutirii- 
ment at night when awake, sponging 
at l)ed-time with vinegar and water, 
pure vinegar, cool water, or formalin 
in alcohol, the application of the cold 
stimulating chest compress all night, 
or of an ice-bag to the abdomen for 
.several hours in the evening, and 
atropine, picrotoxin, agaricin, aro- 
matic sulphuric acid, or camphoric 
acid by mouth. 

Cough, when in excess of psycho- 
logical needs, can often he controlled 
f>y mental discipline, sips of cold 
water, or alkaline water, hits of ice, 
orange-juice, lozenges, candy drops, 
the stimulating chest binder, inhala- 
tions. Sometimes sedatives may be 
required, such as cherry-laurel water, 
syrup of wild cherry, hydrocyanic 
acid, chloroform, chloral and bro- 
mides and even opiates such as co- 
deine, heroine and dionin. 

Hemoptysis demands calming, rest 
in a semi-rccumbcht position, with- 
drawal of fcK)d and fluids and substi- 
tuting meal-juice with ice, pieces of 
ice in mouth occasionally, an ice-bag 
over the heart, forbidding eff moving 
or talking, nitroglycerin, morphine, 
calcium in large d<^ses, thyroid gland, 
the injection of horse serum or of 
citrated human blood, emptying the 
bowels, and in severe cases bandaging 
the limbs and, where the site of the 
hemorrhage is known with certainty, 
the induction of artificial pneumo- 
thorax. 

PROPHYLAXIS.— Prophylaxis is 
general and individual: Individual 
prophylaxis consists in precautions 
by tht patient to avoid infect- 
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ingv Inasmudh as the spray from a 
cough may contain the bacilli, when a 
patient coughs he should hold ui 
front of his mouth a Japanese napkin 
or a cloth which is then put in a 
paper bag to be subsequently burned. 
He should expectorate into such a 
paper napkin or cloth or into a i)aper 
sputum cup wljicli is burned or into 
an indestructible sputum cup, pocket 
flask or spittoon containing a disin- 
fectant. The patient .should have his 
own eating utensils, which are kept 
and w'ashed separately. He should 
avoid hand-shaking and kissing. 

Well persons, especially those sus- 
ceptible or of tuberculous families, 
should pay strict atteniion to per- 
sonal hygiene — by which is meant 
proper air, proper food, proper bath- 
ing, proper cxcrci.se and rest, and 
avoidance of excesses of all kinds. 
By building up one’s resistive power 
and increasing the protective sub- 
stances of the body, one renders less 
"likely the occurrence of tuberculous 
di.seases following a chance tuber- 
culous infection. 

Probably the mr>st important gen- 
eral prophylactic measure is the edu- 
cation of the public ; one of the great 
causes of consumption being the 
ignorance of the general public as to 
the nature and extent of the disease, 
and as to its prevention and treat- 
ment. Campaigns of education should 
consequently be carried on by public 
health officials and anti-tuberculosis 
societies and insurance companies, in- 
cluding the preparation and distribu- 
tion of suitable literature in the form 
of leaflets, pamphlets, and books 
adapted for the public as a whole and 
for special classes or groups, and pub- 
lished in ; different languages ; the 
utilistatipn of posters pr bitVboards 


and of maxims printed on ^e hacks 
of street-car transfers; the distribu- 
tion in tenements and homes of art. 
posters with advice on them, the use 
of the columns of the newspapers and 
the pulpit, the holding of exhibits, 
the giving in various languages of 
popular lectures, and of .special talks 
to special groups, the employment of 
the phonograph and moving picture 
and use of seals and stamps. 

The administrative cinitrol of tu- 
l)ercuU)sis with compulsory notifica- 
tion enables the health authorities to 
protect the iiublic from tuberculosis 
as they do from other communicable 
disease through the exercise of a suffi- 
ciently strict surveillance over tuber- 
culous individuals so as to make them 
take adequate precautions to render 
themselves free of danger to other 
persons, and through the fumigation 
of rooms that have been occupied by 
consumptives. Of equal importance 
is the increasing of resistance to 
tuberculosis by demanding hygienic 
conditions in house, tenement, fac- 
tory, store, and workshop, with refer- 
ence to lighting, heating, ventilation, 
plumbing, cleanliness, overcrowding 
and air space; the proper arrange- 
ment of a city with regard to tlic 
relative width of the streets and the 
height of the buildings, the laying out 
of small parks, open spaces, and chil- 
dren’s playgrounds ; attention to^the 
purity and character of the food sup- 
plies, especially the milk supply, the 
supervision of slaughter houses, the 
regulation of the hours and condi- 
tions of labor; attention to school 
hygiene and the establishment of 
open-^ir schools and classes ; the 
proper sweeping of streets and dis- 
posal of refnse,, destwptton of the fly^ 
suppre^iori ; cscfwec- 
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|uid provision for the dis- 
posal of sptttum, and the maintenance 
of sanitary precautions in railroad 
and railway cars, especially sleeping 
cars. For the proper care of tuber- 
culous patients it is incumbent on the 
health or other authorities to provide 
dispensaries, sanatoria, day camps, 
night camps, classes, home hospitals, 
prevcnloria, farm colonies, nurses and 
proper accomniodaiion in insane asy- 
lums, prisons, reformatories, alms- 
houses and- boarding schools. 

Mver Solis-Cohkn, M.D., 

Philadelphia. 

TUBERCULOSIS OF THE 
SEROUS MEMBRANES AND 

SKIN. — Several disorders of the serous 
membrane, i.i\, tuberculosis of the pleura, 
pericardium, peritoneum, etc., have al- 
ready been reviewed in the articles on 
the iliseasos of these various organs. 
There remain for c<>nsideratif.>n tubercu' 
losis of mesentery and endocardium, the 
latter of wdiich is encountered with com- 
parative rarity. 

Mesenteric Tuberculosis or Tabes Mes- 
enteries. — This disease is characterized 
l»y a tuberculous infection of the lym- 
]diatic nodes the mesenterj^ and is ob- 
.served mainly in young children who 
have been fed tui milk derived from tuber- 
culous cows; or it may be secondary to a 
tuberculosis elsewhere in the body. In 
older children and adults it may be due 
to the inhalation and swallowing of 
hacilli-laden dust or foods. Both bovine 
and human tubercle bacilli may cause the 
disease, the. bovine type being causative 
in 60 per cent, of all cases. 

Tuberculosis o{ the mesenteric 
glands in children is a very common 
condition, being found in practically 
every child submitted to an abdom- 
inal operation. This i.s due to the 
fact that the food stagnates in the 
ileocecal region while it undergoes 
absorption of a large part of its 
.water. This pause is made tii^ a 
warm, slightly allealine medfuih and 
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tiply vety rapidly. This is shown 
by cultures from here and from 
other portions of the intestinal tract. 
Corner (Lancet, Feb. 17, 1912). 

SYMPTOMS. — There are two distinct 
clinical types of the disease. The first or 
acute type may begin .suddenly with more 
or less sharp, colicky pain, nausea, vomit- 
ing, and marked tendernc.«:s on the right 
side somewhere between the umbilicus 
and the cecum with more or less fever. 
The attack is usually taken for one of 
acute appendicitis. On opening the ab- 
domen the appendix is found normal, but 
one or more caseating enlarged glands 
are found on the mesentery, often to the 
right and oppo.sitc the second or third 
lumbar vertebra. If removed, even 
though the glands be found laden with 
tubercle bacilli, recovery usually result.s. 

Ill the second or chronic type, with grad- 
ual development, the mesenteric glands 
are more or less destroyed functionally; 
there is gradual emaciation, therefore, 
even though an effort at compensation be 
made by the patient through excessive 
appetite. The unassimilaled food putrefy- 
ing in the intestinal canal causc.s diar- 
rhea with exces.sivclj' fetid stools. Pallor 
of the skin and mucous membranes, slight 
fever of an intermittent type, and weak- 
ncs.s become increasingly pronounced. 
'I'herc is im>rc or less severe colic, the ab- 
domen being also painful when com- 
pressed and sometimes .swollen. This, 
however, is often due to a peritoneal 
effusion. A moderately hard fluctuating 
or doughy ma.ss may usually he felt in 
the abdomen, particularly in children. 
The von Pirquet reaction is useful to es- 
tablish the (liagnosi.s on a solid footing. 

Many young subjects harbor tuber- 
culous glands that do not give rise to 
appreciable symptoms, but they may be- 
come the .starting point of a general in- 
fection. On the other hand if recovery 
occurs the possibility that the inflamma- 
tory adhesions formed may compromise 
the functional integrity of the intestine is 
to be borne in mind. The chronic, form 
progresses steadily toward a fatal issue 
if left untreated. 

BlAOiNOSlS*— Primary tabes mesen- 
turica affords a sufliicl^ntly clear history 
ai^ ^yndrpme to warrant it$ recognition 
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if th« enlarged glands are palpable. 
Obscure abdominal pain with persistent 
digestive disturbances and steadily pro- 
gressive emaciation suggest its presence. 
In children and adolescents a pain in the 
right abdominal area between the um- 
bilicus* and the cecum <ir below the um- 
bilicus, especially when there arc palpable 
masses, is suggestive of tabes mesen- 
terica. There may be pain on both sides, 
and the feces may contain mucus, blood- 
streaks and tubercle bacilli even where 
there is no diarrhea. A skiagraph is help- 
ful in locating the enlarged glands. 

PROGNOSIS. — As compared with the 
prognoses of other tuberculous diseases 
tabes mcsentcrica is probably that which 
offers the best chances of recovery. If 
discovered earlj' much may be clone by 
medical measures. The prognosis is also 
good under operation provided it is per- 
formed when the glands form a palpable 
mass. In the acute form an CKploratory 
incision, even without removing the tuber- 
culous gland, may prove curative. Under 
all conditions, however, the prognosis 
should he guarded, owing to the fre- 
ciuency of unexpected complications. 

TREATMENT.— The medical treat- 
ment is the same as that recommended 
for tuberculosis of the peritoneum (see 
seventh volume, page Of special 

value, however, is creosote carbonate 5 to 
10 drop.*} three times a day. Warm com- 
presses and mercurial ointment inunc- 
tions over the abdomen are also recom- 
mended. 

As to surgical procedures they arc indi- 
cated when the medical measures fail to 
cause improvement. Laparotomy is bene- 
ficial even without removing the diseased 
glands, and, as stated by Corner some 
years ago, experience has .shown that 
resection of the glands should be done 
only when they form a palpable mass, 
care being taken to distinguish them from 
tumors due to tuberculous peritonitis. 
A child with movable tumor of the ab- 
domen, not fepaJ, who is losing flesh and 
wasting, should undergo operation.. 

TUBERCULOSIS OF THE 

' DiuM, : 

Thi.<» condition usually occurs as a 
pUcatioh of miliary tdbetcftic^s “ . 


tubcrcuious pericarditis. tttbefrdes 

or miliary nodules tend to follow Abe 
course of the vessels. The only signs by 
which its presence may be surmised is a 
more or less sudden weakness of the car- 
diac contractions, a true cardiac mya- 
then! a. 

TREATMENT. — Besides the measures 
addressed to the general causative dis- 
order, digitalis is indicated to sustain the 
cardiac action, and promote nutrition of 
the musculature. Besides, rest, though in 
the open air. becomes imperatively neces- 
.sary to decrease the danger of cardiac 
arrest. 

TUBERCULOSIS OF THE SKIN. 

Tuberculosis of the skin may be divided 
into seven main forms; scrofuloderma, 
true tuberculosis, miliary tuberculosis (or 
Milium, previously considered in the 
sixth volume 1, tuberculosis verruca cutis, 
lupus vulgaris, and lupus erythematosus. 

SCROFULODERMA.— The term 
“scrofula” being equivalent, in the light 
of modern teachings, to tuberculosis, this 
disorder is ni»w regarded as a tuber- 
culous disorder of the skin due to infec- 
tion and ulceration of the underlying 
l 3 'mphatic glands. 

Symptoms. — Scrofuloderma begins in 
one or more lymph-nodes, in most in- 
.staiices in those of the neck, but also 
tho.se of the face, lids, bones, and other 
regions. The infected glands swell, in- 
volve the overlying skin, the latter grad- 
ually becoming violaceous or livid owing 
to the pressure upon its vessels and de- 
fective nutrition. The gland then breaks 
down, the skin likewise, and a .sanious 
pus is discharged. The ulcers formed 
have ragged edges and multiply along 
the chain of lymph-nodes, forming linear 
ulcerations while fistulas undermine the 
cutaneous tissues. The ulcers are prac- 
tically painless and if cicatrization occurs 
the scars are irregular, knotty, and de- 
pressed, having an ugly, permanent re- 
minder, especially where the neck is af- 
fecte4» of the so-called taint. 

Et^logy Md Pa^pgeit«tia.^The pa- 
tiemk are prattitally always youtig, have 
unetatiaiiy tranaparem dbiighy and 
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etiliargemetits, ton- 

aillstls, .^tarrhal disorders of various 
kinds, and are a ready prey for infectious 
diseases, particularly those due to the 
tubercle bacillus. Although the tubercle 
bacillus cannot always be found in the 
swollen glfinds, inoculation of the pus in 
guinca>plgs usxially give rise to typical 
tuberculous swellings. 

Treatment. — This should include meas- 
ures addrcs.sed to the body at large, since 
the actual extent of tlie infection in a 
given ca.se is never known. Nutritious 
food, especially milk and eggs, pure air, 
sunlight, sea-air, the iodides and hypo- 
phosphites, guaiacol, and creosote car- 
bonate are the standard measures indi* 
cated. Mercury succinimide. % grain (O.lSft 
Gm.) subcutaneously, has also been used. 
\ striking effect on cutaneous 
tubcrculids is produced by arsphen- 
amine. l^ifty-three per cent, of 17 
cases were completely cleared of 
lesions, and only 12 per cent, failed 
to show betteniient. Outdoor life, 
forced diet, correction of v^ascular ab- 
normalities and stasis by elastic sup- 
port, and removal of secondary pyo- 
genic foci in tonsils, teeth, etc., are 
important adjuvants. Stokes (Amer. 
Jour. Med. Sci., Apr,, 1919). 

Radium used in the various forms 
of skin tuberculosis, including lupus 
viilgari.s, with good results. Aikins 
(Urologic and Cutaneous Review, 
Jan., 1918). 

Tuberculin docs not seem to prove 
effective in the average case, but in very 
small doses it sometimes act,s benehcially 
in children in the presence of a positive 
von Pirqiiet reaction. X-rays and helio- 
therapy have also given good results in 
some cases. The local and surgical meas- 
ures have already been treated in full in 
the article on TraEttCULous Aden ms, in 
the first volume, page 356, to which the 
reader is referred. 

TRUE TUBERCULOSIS OR TUBER- 
CULOSIS CUTIS.— This rare disease is 
due to contact with tuberculous ulcera- 
tion, It is characterized by small ttib^- 
cutar growths usually found on the lipB, 
the vulva; or auUs, wbkb gradually ■ 


These are usudtlly covered with saiiioas 
purulent discharge, retained in situ by 
the clear-cut edges of the ulcers. When 
thi,s di.scharge is removed, the bottom of 
the ulcer is found to be red; if left in 
place it becomes transformed into a gray- 
ish crust. 

Treatment. — The treatment is the .same 
as that for scrofuloderma. But reinfec- 
tion constantly recurring, cure is depend- 
ent upon that of the general infection. 

TUBERCULOSIS VERRUCA CUTIS, 
also known as verruca necrogenica, poat- 
mortem warts, etc., is the result of a tu- 
berculous infection of the skin in the 
course of autopsies, or any other form of 
contact with infected tissues. 

Symptoms. — This rare disea.se starts as 
a nodule, which eventually resolves itself 
into a patch ranging in size from that of 
a millet-seed to that of a half-dollar. 
Each patch is surrounded by two zones, 
one red or violaceous, the other brown- 
ish red. The outer zone contains a row 
of small pustules, but the inner is the .seat 
of wart-like growth.s. These are more or 
less scaly and produce pus when squeezed 
from side to side. The patch ultimately 
flattens and becomes converted into a 
smooth and thin, scarified patches are 
added to the original ones by confluence 
and thus spread, though very slowly, the 
disease being essentially chronic. The 
spreading patches cause no pain unless 
pressed upon. The lesions are in most 
instances on the hands, the knuckles in 
particular, the region most exposed to 
infection in the occupations which expose 
to contact with infected animals and their 
carcasses, the disease being mainly ob- 
served in veterinary surgeons, butchers, 
dead-house attendants, hostlers, drovers, 
etc. Unlike lupus it tends to heal in the 
center by scar formation, while new 
ulcers are being formed. 

Treatment. — The treatment of this con- 
dition is similar to that for lupus vulgaris, 
thorough destruction of the ulcers by 
one of the various forms of'cauteriaatioii 
or, in the milder cases, by the use of 
PSrrOgalloL Airthe.se measures are given 
in treattnaiit under the n.exf heading. 

LUROB VUL0AR1S.~-Thia is a tuber- 
culous lesion of theslcin. or mucous mem - 
bri^e, pbgr^eriB^d % browmsh-reil 
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patches^ which may proceed to ulceration 
and invade adjoining tissues. 

^iiiptoini» — Lupus begins in the form 
of yellowish'^red or copper-colored pro- 
jections or nodules varying in size, from 
that of a millet-seed to that of a split 
pea. The 3 *^ may become aggregated into 
patches which, by coalescing, in turn 
cover extensh’e surfaces; but, as a rule, 
they do not; they are indolent, soft, and 
elastic, and sometimes slightly sensitive 
to pressure. When the seat of several 
blood-vessels, they assume the form 
known as the myxomatous lupus, and, 
when exceedingly vascular, the angioma- 
tous lupus. Their progress is exceedingly 
slow. 

In lupus cxccdens the cutaneous tubercles 
break down and ulcerate, and become 
covered with scabs, overlying a bed of 
saniotis pus; under this the ulceration 
gradually extends, eating its way in all 
directions. The neighboring tissues are 
.slightly tumefied, and a narrow, reddish 
areola is usually present. After a certain 
time, the ulceration involves the deeper 
structures, and all tissues — muscular, car- 
tilaginous, tendinous, etc. — are gradually 
invaded. The mucous membrane of the 
nose, mouth, pharynx, larynx, and the 
conjunctiva are often gradually included 
in the destructive process, and deformities 
of the nose, mouth, lids, etc., result. Un- 
fortunately, this terrible disease shows a 
distinct predilection for the face, though 
it may also develop in the skin of the 
limbs, buttocks, and trunk. Again, the 
ulcerative form almost invariably attacks 
the nostrils, internally or externally, 
destruction of this organ being but a 
matter of time unless the disease is 
mastered. 

In the lupus exfoliativus the tubercles 
remain practically stationary, then flatten 
out, and leave in their stead a wrinkled 
surface, which becomes exfoliated, and 
ultimately disappears, leaving in its stead 
a small scar. 

When the destructive process advances 
with great rapidity, destroying every- 
thing in its wake, it is termed vorax; 
when the suppuration is slight and the 
lesion is hard, yerrucoae, or pgptlloma* 
tous, k is termed tu^s verr^ugm^ pt 


arc greatly thickened and del4»riae4> it *3 
termed lupus hypertrophums^ etc* 

All the forms of lupus, with the ca:- 
ception of lupus vorax, progress slowly,; 
It may, after a period of slow develo{^- 
ment, become stationary and even recede 
until complete recovery is- attained. This 
is rarely observed, however. A peculiar- 
ity of the disease is its tendency to be- 
come complicated with other cutaneous 
disorders: erysipelas, adenitis, epitbe- 

liomatous cancer, etc. 

Diagnotia. — Lupus vulgaris may be con- 
founded with tertiary syphilis, epithelioma, 
rodent cancer, and scrofuloderma. The 
syphilitic eruption most likely to be mis- 
taken for lupus is a subcutaneous gumma, 
which after a time ulcerates and becomes 
covered with a scab; this heals and 
others form just beyond, advancing in a 
serpiginous manner. A scar is formed 
which rcsemhles liipits, except that there 
is pigmentation around the patch, and 
the cicatrix is thinner, softer, and less 
fixed than lupus. 

Epithelioma is more painful, progresses 
more rapidly, and is liable to hemor- 
rhages; lymphatic glands in the neighbor- 
hood and the deeper structures are in- 
vaded. The edges of the ulcer, too, arc 
raised and hard. Rodent cancer arises 
late in life, the edges of the ulcer contain 
no nodules, and there are lU) granula- 
tions on the ulcer. It is always single, 
and does not cicatrize sponiancoiicl}'. 

JStiology and Pathology. — The majority 
of patients show a decided tendency to 
tuberculosis in their family' history, or 
are tuberculous themselves. Hence the 
predilection of some families to lupus. 
This inc1ude.s the cases in which contami- 
nation of the skin occurs through the 
lymphatics from tuberculous foci else- 
where in the body. It is essentially a dis- 
ease of the young. It may begin as early 
as the second year and is more fre- ■ 
quent in males than females. 

The lesion consists of a small cell-in- 
flltration deep in the corium at first and 
which thence penetrates all cutaneous 
Btructure& The tubercle bacillus is found 
therein, but not in large numbers, 

Prnf AOfitt^Althoti^h^ labors 

luiye Jinpr^oyeci tbe chnnccs of Recovery, 

one ortff* 
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eoitity 1>aflle all 

effdttft. Afi^aixir ii may appar^tly yield 
to appropriate* treatment and suddenly 
reappear — all features which should sug- 
gest reserve. 

Treatment. — An important feature of 
the treatment of lupus vulgaris is atten- 
tion to the general health. It is a tuber- 
culous affection and, therefore, due to 
inadequate defensive efiiciency. Out-of- 
door exercise, wholesome food, tonics, 
etc., tend greatly to assist the local meas- 
ures by increasing the powers of resist- 
ance of the tissues to bacillary invasion. 

Radical measures are necessary to 
eliminate every cell of the diseased area. 
This may be done in various ways; 
curetting with dermal curette, cauteriza- 
tion with gilvanocautery, at cherry heat, 
or the Paqueliri cautery, multiple scari- 
fications with the scarifying knife, or 
destruction of the individual tubercles by 
boring followed by phenic acid applica- 
ti(ms. Electrolysis, the needles being 
passed through the patch, has also been 
advised. 

Excision is the most radical of meas- 
ures, but the cosmetic results are often 
such as to require considerable plastic 
work, unless the lesion be relatively 
small. A graft must then be inserted 
fitting exactly the area excised. Thiersch 
grafts svmietinies give good results. Sub- 
dermal separation of the diseased area 
may also be resorted to. It is done by 
incbjsing the area between two parallel 
incisions down to the muscle and detach- 
ing the skin from the latter so as to form 
a bridge flap; underneath the latter is 
then drawn iodoform gauze dipped in 
Peruvian balsam to prevent union of the 
separated surfaces. This “undermining** 
treatment (Payr) causes the skin to re- 
cover its normal condition, leaving no 
defect. Local anesthesia suffices for all 
these procedures unless the lesion be ex- 
tensive. It should be remembered, how- 
ever, that all catting operations involve 
the danger of causing general infection 
when the cutaneous lesion is a primary 
one, and that the operative asepsis should 
he rigid. 

Among the milder though hone ^ less 
effective agents used i^e 
a 10 per eent petrotatum isaiv* i 


kept m situ several days; then 
a weaker salve as the ulceration 
Strong Salves of pyrogatlol arc painful. 
Lactic acid is an efficient and compara- 
tively painless caustic. The crust having 
been, if possible, removed, the parts are 
sprayed with a 4 per cent, solution of co- 
caine, and the edges, after three or four 
minutes, are carefully moistened with the 
acid, using a small cotton pledget or a 
wooden tooth-pick for the purpose. 

A saturated solution of trichloracetic 
acid, prepared by adding 10 drops of dis- 
tilled water to 1 ounce (.11 Gm. ) of pure 
crystals, is also active, used in the same 
way. The two last-named acids exert a 
selective action on the tuberculous nod- 
ules. The applications are followed by 
the formation of crusts which exfoliate in 
from five to ten days. The areas touched 
every two weeks should not be larger 
than one inch in diameter. Phenic acid 
may be painted on the diseased area 
from two to four days in succession. Or 
lhina*s salve muslin composed of phenic 
acid 20 parts, mercuric bichloride 1 part, 
and oxide of zinc 36 parts may be used. 

Solid carbon dioxide whittled to a tip, 
a disk, etc., can be used to destroy the 
lesions by keeping it in contact with them 
about one minute. It is practically 
painless owing to the intense cold de- 
veloped which acts as anesthetic. The 
slight subsequent burning may be con- 
trolled by cold compresses or a weak 
solution of cocaine. 

White recommends Roeck’s paste com- 
posed of pyrogallic acid, resorcin, and 
salicylic acid, of each 7 parts; gelatin and 
talc, of each 5 parts. This is applied to 
the diseased tissue with a w'ooden spat' 
ula and covered w^ith a thi-* layer of ab- 
sorbent cotton. Within 24 to 48 hours, 
chocolate-colored pus begins to run from 
the lower level of the dressing and con- 
tinues to do so. but in diminishing amounts. 
At the end of a week the application is 
removed by the aid of diachylon oint- 
ment, and a clean, granulating surface is 
disclosed, dotted with numerous islands 
of healthy, active epithelium. Dewar ob- 
tained recovery with the following: After 
washing off the scabs with hot water, the 
l^toAS are dried, and thin pieces of cot- 
M-wooL sjcmked in a S per cent, solution 
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of cocttine^ are applied to the ulcers for a 
few minutes. On removing these, thin 
films of cotton- wool, soaked in a 10- 
volume solution of peroxide of hsrdrogen, 
are left on and kept iA position by touch- 
ing the edges with collodion. Every 
second day the patient is given an intra- 
venous injection of 15 minims (0.9 c.c.) 
of an ethereal solution of iodoform p(us 
liquid parafhn. 

Tuberculin has not on the whole proven 
satisfactory, though a few instances of 
recovery have been reported. Yet the 
presence of foci elsewhere warrant its 
use along with measures addressed to 
general tuberculosis. Valuable in this 
connection is Pfannenstiers method — 30 
grains (2 Gm.) of sodium iodide per day 
in divided doses, while the lesion is kef)t 
constantly moist with a lO-volume solu- 
tion of hydrogen peroxide. Free iodine 
is liberated in the lesions. 

The Pinsen light treatment or photo- 
therapy is very eOicicnt, though slow. Of 
1200 cases treated at the Finsen Institute, 
Copenhagen, 60 per cent were cured,. 

Artificial heliotherapy - with the 
carbon arc light found valuable in 
lupus. The entire body was exposed 
to the rays for one-quarter to two 
aud a half hours, every second day. 
The course la.sted from four to eight 
months. Reyn and Ernst (Hospital- 
stid.. May 16, 1917). 

Lupus near facial orifices requires 
crossed linear scarifications. The 
nasal fosseC must he carefully treated 
by scarifications or scraping, followed 
by cauterization. After scarifica- 
tion, potassium permanganate or 
zinc chloride should be applied, and 
finally mercurial plaster. Lupus of 
very small extent on the face, limbs, 
or trunk should be excised. Moder- 
erate-sisced lupus is susceptible to . 
heliotherapy or repeated scraping, 
followed by cauterization and iodo- 
fonn dressings. In ulcerated lupus, 
mercurial plasters or potasBium per- 
manganate should first be tried. Rap- 
idly spreading forms demand scarifi- 
cation at once; turgid forceps, eetemfi 
injections or some form of «xdM 
xpy. Qroeq <Jour. de 
chir., pr^W^eb. 25, 19l9)i 


Exposure; to, ".direct 

daily, where, xs in Egypt, suhft!i|ne is 
unclouded, has also given good rc^dks, 
The rest of the face is protec:te4 and the 
eyes shaded with a dark bandage. Ra- 
dium, in heavy doses, acts more rapidly 
than the Finsen light, and may con- 
veniently be used in cavities, the nose, 
mouth, etc. X-rayoOgive the best results 
when the lesion is ulcerated and hyper- 
trophic; this breaks down rapidly, but the 
smooth, dry lupus does better under the 
Finsen light and other measures. Where 
this is possible, however, the simultane- 
ous use of Finsen light and X-raya gives 
far better results than either employed 
.singly. Some bold that Bier’a hyperemia, 
using suction cups, is more effective, and 
acts mure rapidly than X-rays. 

LUPUS ERYTHEMATOSUS. — This 
disease, also known as lupus auperficialis, 
seborrheea congeativa, lupus sebaceus, 
etc., is not believed to be tuberculous, as 
a rule, but the tubercle bacillus has been 
found in some cases with other indica- 
tions of tuberculosis. 

Symptoms. — The earliest appearance of 
lupu.s erythematosus is a patch of redness 
around the opening of a sebaceouK gland. 
This gradually sjireads, and the surface 
becomes scaly, the margin being defined, 
and slightly raised; the spots coalesce, 
and new ones form which, in their turn, 
join the older ones. The center of each 
patch may become covered by thick, 
shagrecn-like scabs, which, when forcibly 
detached, bear on their under surface 
dried columns of epidermic cells which 
have. been pulled out of the dilated open- 
ings .of the sebaceous glands. The di.sease 
often becomes stationary after .spreading 
to a considerable extent; the margins then 
lose their bright hue, and a depressed, 
punctate scar remains. When hairy parts 
have been affected, permanent baldness 
results from destruction of the hair-folli- 
cles. It occurs on the face oftener than 
elsewhere, and tends to be symmetrical. 
Starting on the nose or one cheek, it 
spreads ip hoth directions, and in severe 
caseP resembles a butterfly, the wings on 
the cheeks and the body on the nose. 
Qther patens appear im t^e lohtiUs of 

We- . 
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^ klenii|icd; (1) 

tte or 4issei$$inate4, which, thouj^ii 

lallowtag the prduiary forms, pro^rresses 
more or less rapidly, and resembles the 
papular stage oi eczema or urticaria, and 
is rather rare; (2) the telaitgiectasic, char- 
acterized by thickening and redness of the 
skin due to dilatation of its vessels; (3) 
the nodular, in which raised, reddish 
nodules about the size of a lentil or small 
bean occur, usually about the face. 

Etiology. — Lupus erythematosus .seldom 
occurs after the thirtieth year or before 
puberty, about two-thirds of the cases be- 
ing in females. It attacks people with 
feeble circulation such as are liable to 
chilblains, etc., and it chooses for its 
starting point a part where the blood- 
supply is poor and where there is little 
subcutaneous fat: the nose, or car. 

The eruption can sometimes be traced to 
exposure, to great heat, or to cold. 

Many guesses arc available concerning 
its actual pathogenesis, but none meets 
the various phases of the syndrome. 

Treatment — Many cases of lupus ery- 
thematosus ‘can be cured, according to 
Unna, by the use of external applications. 
Among the external remedies which he 
has seen to do most good is the following 
prescription : — 

U ZiMci oxidi, 

Boli rubra: aii 30 grs. (2 Gm.). 

Boli alhcp, 

Magu. carbon, .aa 45 grs. (3 Gm.). 

/hn\li 2'/j drnis. (10 Gm.L 

M. 

Another formula which, long continued, 
was found to be followed by a cure in a 
number of cases, without the help of any 
other remedy, is a combination of soap 
collodion, as in the following formula: — 
B Collodion 5 drms. (20 Gm.). 

Sap, virid to 1 dram (2 

to 4 Gm.). 

M. 

The same clinician frequently employs 
medicated collodion painted over the af- 
fected area from 2 to 4 time.s a day. The 
collodion used for the preparation must 
have a neutral not an acid, reaction: — 
ft Sapofds viHdis 2 to 4 parts. 

C&UadU flies. 

-fcv' -v ■ ' 


ft Sap^oms viridis, 

Ac. salicylici && 2 parts. 

Collodii flex, 20 parts. 

M. 

To he u.sed if the skin shows much 
irritation: — 

ft Ichthyolis 5 parts. 

Collodii flex 20 parts. 

M. 

If the lesions are non-in flammatory, 
pale, and anemic, Kanoky paints them 
with a strong iodine prcparatif)n, repeated 
three times a week, and administering 
salicin internally. The latter may be al- 
ternated with quinine, or the latter sub- 
stituted altogether. Where the induration 
is marked and the condition notably slug- 
gish, agents possessing marked stimulat- 
ing power arc indicated. Salicylic acid, 
40 parts, or pyrogallic acid, 10 parts, sus- 
pended in collodion, 100 parts, are applied 
at night with a camers-hair pencil. If 
thi.s causes too much irritation it should 
be temporarily discontinued and a sooth- 
ing application substituted, such as: — 

ft Zinci oxidi 3ij ((iO Grn.), 

Old oline 3x (40 Gm.), 

M. 

If the lesions are in the non-inflamma- 
tor 3 % pale, and anemic .state he advises 
painting them with a strong iodine prep- 
aration, repeating it three times each 
week. Tlartigan, in cases with circum- 
scribed lesions rjf the sebaceous and 
telangiectatic type, obtained the best re- 
sults with a 2 per cent, solution of zinc 
sulphate or copper sulphate. MacLeod 
and others recommended zinc ionization. 
A 2 per cent, zinc sulphate solution is 
used, with a current of about 5 milliam- 
peres, ten minutes at a time, to each 
patch. Nine sittings in all are given. 
Under this treatment the scaliness and 
redness disappear, leaving a pale, supple, 
slightly depressed scar. 

Tuberculin often fails to benefit, and 
may prove dangerous and even fatal as 
in Ravogli’s case. Nor arc the X-rays 
nearly as effective as in true lupus, and 
may even prove harmful. The Finsen 
light has not g^ven eticouraging results. 
The liqtdd air treatment, however, fs effi- 
cient, aa #hdwn by Fox, Dade, and others, 
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but the most satisfactory a^ent is the 
solid carbon dioxide. Gottheil states that 
while the intense cold prevents severe 
pain, light pressure for, say, 20 seconds, 
will give a moderate reaction without the 
ultimate formation of scar tissue, or with 
an amount of it so superficial as to be 
practically xiegligible. Harder pressure for 
60 seconds or so will occasion marked 
reaction and destruction of the skin. And 
between these two extremes any desired 
amount of tissue destruction and scar for- 
mation can be gotten. C. E. im M. S. 

TURPENTINE (TEREBENE; 
TERPIN HYDRATE). -Turpentine 

(crude, or white, turpentine; common 
frankincense: tcrebinthitia, N. F.) is a con- 
crete olcoresin obtained from Pinus f'alustris 
and other specimens of Pinus (nat. ord., 
Conifertr). P'rom this crude turpentine a 
volatile oil is distilled which is officially 
known as oleum tcrebinthincc (U. S. P.), 
from which are prepared the official tur- 
pentine liniment and rectified oil of tur- 
pentine. Turpentine oil is a solvent for 
wax, iodine, sulphur, phosphorus, and the 
fixed oils. 

When the oil of turpentine is distilled 
off from turpentine a resin (rosin) is left 
which is official {resina, U, S. P.) and trom 
which are prepared the official resin cerate 
and plaster. 

Canada balsam {terebinthina canadensis) 
is obtained from the halm-of-Cilead fir 
(Abies balsamea). 

Other substances related to turpentine 
are terebene and terpin hydrate, also to he 
considered in this article. 

PREPARATIONS AND DOSES.— 
Terebinthina, N. F. (turpentine), occur- 
ring in yellowMsh, opaque, brittle, glossy 
masses, sticky internally and with a char- 
acteristic odor and taste. It is soluble in 
alcohol. 

Terebinthina canadensis, U. S. P. VIII 
(Canada turpentine; Canada balsam; hal- 
skm of fir), the natural olcoresin of Abies 
balsamea, occurring as a viscid, pale-yel- 
low, transparent liquid with an agreeable 
pine-like odor and a terebinth mate, 
slightly bitter taste. On exposure to the 
air it gradually dr^$ to iorm 
ent varnish. . it is soluble m ethor» - 
reform, hetiaoi, xyioh 


Oleum terebinthina, Vy S, IP. 
pentine). a volatile off recently 
from turpentine, occurring as a thitt, cblof^ 
less liquid with a characteristic odor and 
taste which become stronger with age 
and air exposure. It is^soluble in 3 times 
its volume of alcohol. 

Oleum terebinthina rectificatum, U. S. P. 
(rectified oil of turpentine), made by shak- 
ing oil of turpentine With an equal volume 
of the official solution of sodium hy.- 
clroxide, recovering about three-fourths of 
the oil by distillation, and filtering. Its 
physical properties are the same as with 
the preceding, over which it is preferred 
for internal use. Dose. 5 to 30 minims 
(0.3 to 2 c.G.); average, 1.*? minims (1 c.c.). 

Emulsum olei terebinthina, U. S. P. (emul- 
sion of oil of turpentine), containing 15 
per cent, by volume of rectified oil of 
turpentine, together with expressed oil of 
almond, acacia, and syrup. Dose, 1 flui- 
dram (4 c.c.). 

Pesina, U. S. P. ( rosin )j occurring usu- 
ally in angular, translucent, amber-colored, 
brittle fragments, with a faint odor and 
taste of turpentine, infiamniable, easily 
fusible, and soluble in alcohol, ether, ben- 
zol, acetic acid, oils, and caustic alkalies. 
Dose 4 grains (0.25 Cm.). 

Ceratum resina, U. S. P. (rosin cerate; 
hasilicon ointment), made by melting to- 
gether 7 parts of rosin, 3 parts of yellow 
wax, and 10 parts of lard, 

Ceratum resina compositum, N. F. (com- 
pound rosin cerate; DeshlePs salve), 
made by melting together 45 parts each of 
rosin and yellow wax, 60 parts of pre- 
pared suet, 23 parts of turpentine, and 27 
parts of linseed oil. 

Linimentum terebinthina, U. S. P. (turpen- 
tine liniment), made by dissolving 13 
parts of melted resin cerate in 1 parts of 
oil of turpentine and mixing thoroughly. 

Terebenum, U. S. P. (terebene), a liquid 
consisting of dipentene and other hydro- 
carbons, obtained by the action of concen- 
trated sulphuric acid on oil of turpentine 
and subsequent rectification with steam. 
Tt occurs as a colorless, thm liquid with a 
thynm«-ltke odor and an afpmatlc, tere- 
biclthmate taste, ohly slightly soluble in 
watery blit In 3 timev its volume of 

alcohols giyiually ^^ecomes reeiniffied 
oii expoii^re to li^t a air, ami acqutrei 





^ add 3 to 15 minims 

' ■'■ ipJ2- to t c*c.) ; avtsragfe, S minims (Oi cx.). 

terpini hydtM, U. S. P. (tcipin hydrate; 
dipentene glycol) tCioHi 8 (OH )2 4* HaO], 
the hydrate of the diatomic alcohol terpin, 
occurring in colorless, rhombic crystals, 
nearly odorless and having a slightly aro- 
matic and bitter taste, permanent in the 
air, soluble in about 200 parts of cold and 
32 parts of boiling water, in 10 parts of 
alcohol, in 100 parts of ether, and in 2lX) 
parts of chloroform. It melts ami loses 
water when heated to 116*’ C. Dose, 2 to 
10 grains (0.125 to 0.6 Gm.),* official dose, 
4 grains (0.25 Gm.). 

PHYSIOLOGICAL ACTION.— Oil of 

turpentine, taken internally in moderate 
doses, gives rise to a sensation of warmth 
in the stomach. P»y “reflex” excitation the 
circulation may be quickened and the 
warmth of the skin increased. 

Accf>rding to Kustace Smith small doses, 
such as 5 or 10 minims (0.3 to 0.6 c.c.) 
have but little tendency to irritate the 
kidneys, while in do.ses of 2 to 4 drams 
(8 t<» 16 c.c.) or more the aperient action 
of the drug prevents its aljsorption in ap- 
preciable amount. Do.ses such a.s Yi tt) 1 
dram (2 to 4 c.c.), however, niu.st be given 
with caution, tending to cause irritation 
of the genitourinary trad, with strangury 
and hematuria. The urine in which tur- 
pentine is being excreted acquires an odor 
of violets. Binet found that traces of tur- 
pentine appear in the expired air in a few 
hours after its ingestion. 

The coagulability of the blood is appar- 
ently increased by turpentine. According 
to some researches conducted many 3 "ears 
ago (1889) by Breniond and Henoeque it 
tends to increase bodilj' oxidation and 
improve nutrition. 

Externally, turpentine causes reddening 
of the. surface and sometimes vesication. 
It possesses marked antiseptic powers, 

Tercbene and terpin hydrate produce, so 
far as is known, general effects similar to 
those of turpentine. They are both 
credited with activity as stimulating ex- 
pectorants, acting by local excitation of 
ther bronchia] mucosa as they are being in 
part eliminated through it Terebene has 
a more pleasint odor than turpentine* 
Terpin hydrate has been held to \yt b^ier 
bot^e by the Stomach than terehenh. 


^ though perhaps slightly less active as 
expectorant 

UNTOWARD EFFECTS AND POI- 
SONING. — A scarlatinoid rash may follow 
ingestion of relatively large doses of oil of 
turpentine. In Blackwood's case such a 
rash followed the taking of 55 minims (3.5 
c.c.) in twenty-four lumrs. Rednes.s and 
mottling of the fauces may coexist 
(Angus). Ingestion of an ounce (30 c.c.) 
of oil of lurpeniinc in Grupel’s case 
caused marked chilliness, giddiness, and 
staggering gait, followed by painful urina- 
tion, hematuria, thirst, anorexia, and head- 
ache, with recovery extending through 
three weeks. In .some of the .severe cases 
vomiting and purging, bloody stools, ab- 
dominal pain, sui»rapiibic tenderness, and 
supprchsiim of urijjc are noted. Tn the 
fatal cases, which are rare, marked cir- 
culatory weakness, coma, and respiratory 
failure follow. Joachim has rep<jrled such 
a case in a child of 3 years who drank a 
quantity i:>f tur])entine, death following in 
less than tw-^o hoiir.s. Poisoning can take 
place from inhalation. In iVewman's case, 
that of a varnisher, the symptoms were 
por.sistent nausea, disturbance of speech, 
mental exhilaration, frontal headache, irri- 
tation about the gum.s, bladder irritability, 
constipation, dyspnea, and the usual odor 
of violets of the urine. 

Treatment of Poisoning. — This consists 
in thorough evacuation of the stomach 
with emetics, if the case is .seen early; 
purging w'ith liberal dtkse.s of magnesium 
sulphate; giving milk, barley-water, or 
<Uher demulcents; morphine hypodermic- 
ally to relieve pain and severe cramps; 
hot flannels to the abdomen; a mixture of 
potassium citrate with belladonna or hyo- 
scyamus to promote renal action and allay 
bladcler spasm, and saline hypodermo- 
clysis or infusion for climinatory purposes 
and the relief of impaired circulation, 
THERAPEUTICS. — Externally, turpen- 
tine is of value as a rubefacient, to induce 
counterirritation over deep-seated foci of 
infiamniattan. For this purpose a liniment 
of turpentine |nay be used or, to .secure a 
more pronounced action, the “turpentine 
stupe” may be availed of by dipping 
pieces of flannel or of an ol|^ blanket in 
hot wtfter, wrii^g th«m out, then drop- 
ping wam^ oil 61 turpentine over them. 
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Or, 1 dram to 1 ounce (4 to 30 c,c*) of 
turpentine may he .Htirred in a quart of 
hoilfnj? water until emulsified, ‘ and the 
stupes wrung out of the resulting fluid. 
Again, 1 part of turpentine may be mixed 
with 7 parts of olive or cottonseed oil, ap- 
plied to the part, and the area covered 
with a hot fomentation. Stupes are ad- 
vantageously covered, in turn, with cottotJ 
or gauze followed by oiled paper or silk. 
When used to relieve intra-abdominal dis- 
turbances, as in tympanites and pain of 
moderate degree in typhoid fever, the 
stupes should not be allowed to grow cold 
on the skin, but changed every 10 or 15 
minutes until the surface has been well 
reddened. 

In rheumatic joint or muscular affec- 
tions, including lumbago, an ointment or 
plaster containing turpentine may be 
used. 

Turpentine acts rather powerfully as an 
antiseptic, and is recommended by Leven 
for rubbing into the skin once daily in 
tinea versicolor and f(jr use in compresses, 
applied morning and evening, in tinea 
tonsurans. In sloughing ulcers and gan- 
grenous processes, oil of turpentine, freely 
applied, is of great value as a non-corro- 
sive disinfectant (G. Koss). Ronnatre and 
Charrier use it to disinfect the uterine 
cavity where iodine has failed, and Cramer 
lauds its local effects in infected abortion 
cases. As a hemostatic turpentine is 
highly recommended by G, G. Turner, 
especially in alarming secondary hemor- 
rhage in which no bleeding point can be 
caught, and in bleeding tooth-sockets, 
after vaginal hysterectomy, etc. All 
blood-clots should be removed and the 
wound then packed with gauze that has 
been soaked in oil of turpentine and 
squeezed nearly dry. 

In tympanites the oil may be used by 
rectum in amounts of }4 to 1 fluidram 
(2 to 4 c.c.) in copious enemas of warm 
water. 

Injections of turpentine are recom- 
mended in m 5 riaais or infestation of the 
orifices of the body woonds with fiy*> 
maggots. 

Hypodermic injection of 16 minims 
(1 c.c.) of oil of turpentine-^ ihinims 
(0.5 c.c.) itt young \chjidr€fhr-*uKt^%^ 
the cellular tisstte of the abdoii^^^ 


» dr thigh, has been employed, !n 
the .^o-called “aseptic fixation ibscess^** 
with asserted marked benefit on the gen- 
eral condition in a certain proportion of 
cases of septicemia and of primary bron- 
chopneumonia following various infec- 
tions. 

Internally, turpentine is used especially 
in disorders of the alimentary tract and 
respiratory system. In the tympanites of 
typhoid fever its ingestion in 5- or 10- 
ininim (0.3 to 0.6 c.c. 'I doses in an cmul- 
.sion 3 times a day is advised, in conjunc- 
tion with external and rectal use. The 
condition of the mouth is also held to be 
improved by it in this disease. To expcll 
hookworms and tapeworms a 14-ounce (15 
c.c.) dose of turpentine, combined with 
castor oil, is effective, though not entirely 
free of the possibility of untoward side- 
effects. Frequent small doses are often 
successful where a single large dose fails 
to destroy n tapeworm (J. D. Palmer). In 
infantile digestive disorders with fiatulencc 
and colic, Eustace .Smith orders, for 
an eight months* child, 1 minim (0.06 c.c.) 
of the rectified oil, rubbed up with 3 
minims (0.2 c.c.) of castor oil and 2 grains 
(0.12 Gm.) of gum tragacanth, made up to 
a teaspoonful with water, and disguised 
with small amounts of fluidcxtract of 
licorice, oil of cloves, and chloroform. In 
the abdominal cramps of older children, 
the same author recommends 3 or 4 
minims (0.2 to 0.25 c.c.) of the rectified 
oih with or without doul)Ie the quantity of 
castor oil, rubbed up with a sptionful of 
the mistura amygdala* (B. P.), to be given 
3 times a day. J. H. Williams finds its 
stimulating effect on the mucous mem- 
branes useful in chronic catarrhal gastro- 
intestinal affections in general, and also 
employs it in colliquative diarrheas in 
combination with bismuth salts. 

In respiratory affection.s turpentine and 
its derivatives arc used as antiseptics and 
to arrest excessive bronchial secretion, 
in bnmeborxhea and fetid brtmehitis, 
as well as in the bronchial cxtaitfa of piil- 
mona^ tiibetculoaic. In the latter conidi- 
tlon, i^rpin hydrate in 2- or 3- grain (0.12 
to O^ Gm.) doses is useiul In pulinotiary 
gfaaceii and gatif feM ^ ibe 
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Fof ^ 

dii^^umoiiiKi Jac^kon recotnmendfi ter« 
pin hydrate, with or without small doses 
of * codeine^ The irritating cough and 
hronchoifhea sometimes following lobar 
pneumonia are often allayed by lO-minim 
(0.6 c.c.) doses of terebene in capsules 3 
times a day. In each of these conditions 
the drugs are frequently employed by in- 
h .lation, sometimes combined with euca- 
lyptol and creosote, with good results. A 
tin or zinc respirator, containing a sponge- 
upon which the drugs are dropped, may 
be used, or a teaspoonful of turpentine or 
terebene may be poured upon boiling 
water and the patient directed to inhale 
the vapor for IS minutes every two lujurs. 

In acute follicular tonsillitis oil of tur-^ 
pentinc constitutes a benclicial, though 
homely and somewhat severe, local appli- 
cation. In hiccough 10 drops of turpen- 
tine, with 30 drops of spirit of nitrous 
ether in an arrmiatic water, excrt.s a stril - 
ing effect (Smith). In laiyngitis sicca, 
terpin hydrate in 3- to 5- grain (0.2 to- 0.3 
(irn.) (loses 3 or 4 times a day has been 
advised. 

In hemorrhagic conditions turpentine 
has also been credited with therapeutic 
power. In purpura hemorrhagica occur- 
ring in well-nourished, full-blooded chil- 
dren, Kustai'e Smith strongly recommends 
J- to 4- dram (8 to 16 c.c.) doses of oil 
of turpentine, with an equal amount of 
cast(»r oil, once daily. Slightly smaller 
closes arc inefficient and even dangerous, 
as they may fail to produce a cathartic 
effect. Ill hemophilia, he state.s, catharsis 
with turpentine will sometimes arrest the 
bleeding where local styptics have failed. 
In the melena of typhoid fever and in 
hemoptysia, 10 or 15 minims (0.6 to 1 c^c.) 
may be given on sugar 3 times a day, but 
the effect is less certain than from the 
larger amounts in purpura. The drug has 
also been claimed of value in hematemesia, 
hematuria, and metrorrhagia. In hemor- 
rhagic measles turpentine may possibly 
be of value. 

Turpentine oil in doses of S minims 
(p.3. c.c.) 2 or 3 times a day frequently 
acts as a diuretic and, according to Jf» A. 
Monk, will often establish a normat^^w 
'diuretics As"#' 


mzy iiritafce thu kidntys in larger dose^, 
such doses are not warranted except as an 
emergency ineasure in advanced nephritis. 
The drug seems useful in atonic condi- 
tions of the bladder, including the incon- 
tinence of bladder atony, and especially 
where long-standing, low-grade, infective 
inflammation exists.. , In pyelitta due to 
gravel, 10- or IS- drop doses 2 or 3 times 
daily after meals tend to allay the inflam- 
matory process (Smith). In markedly 
chronic, painle.ss cystitis, turpentine has 
beeA^ used to activate local circulation, 
the drug being, persistently given up to 
slight tenesmus and augmen^d urination. 

In infectious fevers of adynamic type, 
including yellow fever, turpentine has by 
some been considered of value as a gen- 
eral stimulant. L. T. de M. S. 

TWILIGHT SLEEP. See Scopo- 

Li^MfNE. 

TYPHLITIS. See Appendicttis. 

TYPHOID FEVER.— DEFINI- 
TION. — An acute infectious endemic 
and epidemic di.sease caused by a spe- 
cific micro-organi.sm — the bacillus of 
Eberth and (Jaflfky — and character- 
ized by a more or less typical tem- 
perature curve, enlargement of the 
spleen, cpistaxi.s, roseola, iliac tender- 
ness, diarrhea, and, pathologically, 
by enlarj^ement and ulceration of the 
agminated and .solitary glands of the 
ileum. 

SYMPTOMS. — A typical case of 
typhc>id fever presents a course which 
is quite characteristic. For several 
days there is a vague feeling of dis- 
comfort, slight headache, chilliness, 
dryness of the skin, aching, digestive" 
disturbances, such a.s nausea, vomit- 
ing or diarrhea, particularly if a purg- 
ative is taken. The symptoms are 
generally worse in the afternoon, yet 
arc not severe enough to entirely in- 
capacitate the patient. The condition 
is often attributed to a cold or a ^Vun 
dwn condition ” As a rule, a phy- 



iician is consulted on the third or fected. The Staxis ii 
fourth day of the disease. By this first by a mental dullness and apathy!"^ 
time the patient complains of rather The tongue, when protruded on re^ 
severe headache, giddiness, pain in quest, is not readily withdrawn ; .it*is 
the limbs and back, chilliness, thirst tremulous, as are the extremitie$. In 
and anorexia. The fever is found to severe cases, a low muttering de- 
be higlier in the evening by a degree lirium, a wakeful sleep, so-called 
to a degree and a half, and higher on coma vigil, subsultus tendinum and 
succeeding days. The pulse is rapid, carphologia, or picking at the bed- 
ranging fi\)m to 100; respirations clothes, occur. In the beginning of 
accelerated, longue furred, the skin the third week the symptoms are ag- 
hot and dry, and the abdomen dis- gravated, reaching the acme from the 
tended, with, generally, tenderness fourteenth to the twenty-first day, 
and gurgling in the right iliac fossa, when a gradual improvement sets in. 
In a number of cases epistaxis is The morning remissions become more 
l)resent. During the second week decided and the evening temperature 
the symptoms become more pro-- lower than that of the preceding day ; 
nounced and definite. From the sev- the stools are less in number and 
enth to twelfth day rose-colored spots more normal in character ; the pulse 
appear on the abdomen and some- is slower and stronger; the tongue 
times upon other parts of the body, becomes moist; the patient looks 
These papules are round, slightly ele- brighter from day to day, sleeps bet- 
vated and disappear on pressure, ter and evinces a greater desire for 
The tongue, which has been whitish food. During the fourth week the 
yellow with red edges and tip, be- temperature becomes normal and 
comes dry and brown; the teeth and convalescence is established, lasting 
lips are covered with sordes; the one or two weeks, or even longer, de- 
gums often bleed on slight pressure; pending on the degree of exhaustion 
the bowels arc distended with gas, suffered. Even if favorable, convales- 
and the diarrhea, if present, is more cejrice may be interrupted by a re- 
frequent, the stools being of an ochre crude.scence of the fever due to undue 
color. The temperature gradually excitement, fatigue, or immoderate 
rises, preserving the same step-like eating. These attacks generally sub- 
course, reaching the acme toward side under proper treatment. When 
the end of the second week. The the case tends to an unfavorable issue, 
usual range is 101 ® to 102‘' F. (38.3° the diarrhea continues unchecked ; the 
to 38.9° C.) in the morning and 103° abdominal pain and tympanites in- 
to 104° F. (39.4° to 40° C.) in the crease; the patient becomes more 
evening. The respirations are corre- exhausted and lies motionless upon 
spondingly quickened. The urine is his side or back, drowsy and apathe- 
scanty and red, owing to excess of tic, uttering feeble moans; the face 
urates. is ftpsbed/the features pinched; the 

The skin is dry, but at times skiUrhot, the pulse fast and feeble; 
bathed in perspiration^ p^^ettlarly the teeth and tongue blackened with 
toward morning. The sys*- the a^ses obtunded ; 

tern. ^ is tnme 
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iapl^ intb^c^ which terminates 
in death in a few hours. 
f'^Wirieties of Tjrphoid Fever.— The 
disease may be so moderate that 
it presents few symptoms of any sig- 
nificance, or so severe that some 
grave malady other than typhoid may 
be suspected. In some cases even the 
fever may be absent, the disease 
manifesting itself by a general ma- 
laise with persistent intestinal irrita- 
tion. In such cases a laboratory diag- 
nosis is made. Or, the disease may 
manifest itself by a slight indisposi- 
tion and a mild fever, the patient 
usually attending to his business till 
hemorrhage or even perforation dis- 
closes the nature of the afifection. 
These so-called “walking typhoids** 
are by no means rare and present 
grave danger, not only because of the 
liability lo complications, but because 
they are unrecognized typhoid car- 
riers. Then there is the abortive 
type, ending in a week or ten days in 
convalescence. This type is probably 
caused either by an organism of low 
virulence or some other bacillus of the 
typhoid group. Of severe tyi)es the 
most frequent is the kind ushered in 
by high temperature and rapidly fatal, 
or that suggestive of acute menin- 
gitis. 

The Temperature. — Variations in 
the temperature curve are frequent, 
especially: (1) Low irregular tem- 
perature without any tendency to 
progressive elevation. (2) Initial hy- 
perpyrexia accompanied by a chill 
and rigor. (3) Remittent or even 
intermittent fever of the malarial 
type. (4) Initial hyperpyrexia with 
chills, headache and sweating dosely 
reaeinbKng an attack of ma^ria, 
the ^^eudbral typhdd^" of jfacco(*4 
Atw^her vaiiation described^ by 


Hare and Beardsley is the "'pneumo- 
typhoid” in which ^'the bacillus of 
Eberth exercises its primary influ- 
ence upon the pulmonary paren- 
chyma, producing signs and symp- 
toms which are practically identical 
with those of ordinary pneumonia, 
even to the rusty sputum, although 
the usual vigor of onset, as seen in 
croupous pneumonia, may be absent 
or modified, and the onset in general 
more insidious. In these cases to- 
ward the ninth or tenth day the high 
fever falls but slightly in place of the 
characteristic crisis, and when diar- 
rhea and rose spots appear the pos- 
sibility of the entire illness being due 
to a typhoid infection comes upon the. 
mind of even the careful pliysician 
for the first time.’* Hyperpyrexia 
may be marked, reaching 105*^ F. 
(40.5** C.), and at 110** F. 

(43.3'* C), often subsiding in a 
few days. If the hyperpyrexia per- 
sists toward the end of the second 
or third week, a fatal issue may be 
looked for. A low range of fever 
generally points to a mild infection, 
although fatal cases have been re- 
corded of this type. Liebermeister re- 
corded 250 rases of what he called 
“afebrile abdominal catarrh,” which 
he regarded as typhoid on account of 
the presence of other symptoms, such 
as enlargement of the spleen, roseola, 
etc. Similar cases have been ob- 
served by others. In the same group 
may be included the 7'yphus Icinssimus 
(Griesinger), very mild and terminat- 
ing in eight to fourteen days. Iw 
these, correct diagnosis depends on 
the Widal test. This form is impor- 
tant, since many cases of mild fever, 
ocenm^ particularly in the country, 
are fever** or 

eonsiderabte damage 
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may accrue to the community irpm 
neglected water pollution. ,, u 

Again, high fever may persist to the 
fourth, fifth and even sixth week. In 
such cases the infection is very se- 
vere and intestinal ulceration exten- 
sive. These are to be distinguished 
from cases in which continuous hy- 
perpyrexia is due to complicating 
cholecystitis, pneumonia, tuberculosis 
or other disease. In the latter event 
the curve shows a sudden rise at some 
period in the course of the fever. 

As a rule, the fever subsides grad- 
ually, by lysis. Rarely, termina- 
tion is by crisis, convalescence being 
established at once. This possibility 
should be borne in mind when inter- 
preting a sudden drop of tempera- 
ture as indicative of henn)rrhage or 
perforation. 

The fever bears; a fairly constant re- 
lation to the severity of the disease, 
excepting cases in which a low fever 
is the result of marked depression of 
the organism. The height and per- 
sistence of the fever present con- 
siderable prognostic value. Assum- 
ing an average temperature of 102° to 
104° F. (38.9° to 40” C.) and an aver- 
age mortality of 10 per cent, the. lat- 
ter rises with the foriner, reaching 
100 per cent, in cases in which the 
temperature reaches 107” F. (41.6° 
C.) and over, or the morning tem- 
perature is over 106° F. (41.1° C). 

Chills. — Usually the onset of ty- 
phoid is merely marked by chilly sen- 
sations. In some cases, however, 
chills occur, and may recur through- 
out the course, and even during defer- 
vescence. They may, however, denote 
some complication, and may lead to 
confusion with malaria. 

The Skim — As a rule the is 
dry. In some instances ■ 


a ^'feature^; 'it .may ;bjS' 

The occurrence of fever, chills 
sweats, mimics a fairly ccmiplete 
picture of malaria. Some authors 
mention a peculiar odor of the skin of 
a musty, .semi cadaverous character. 
Edema of the skin may , occur as a 
result of venous stasis, nephritis or 
anemia. Due to poor nutrition, the 
nails and hair often suffer, especially 
the latter, and Osier mentions lines 
of atrophy of the skin on the abdomen 
and lateral aspects of the thighs sim- 
ilar to linca atrophica of pregnancy. 
They are possibly due to neuritis. 

The rash, a diagnostic sign, de- 
velops about the seventh or the ninth 
day. In rare instances it occurs on 
the third day, and may be scarlatini- 
form in character. It consists of rose- 
colored spots, or flattened slightly 
raised papules, from 2 to 4 milli- 
meters in diameter, which disappear 
on pressure. The spots may be few 
or many, and may come out in suc- 
cessive crops. They are usually 
fc>und on the abdomen, chest, back, 
and sometimes the extremities and 
the face. In rare cases the eruption 
coalesces, producing the appearance 
of measles; in others, there is a 
generalized erythema, suggestive of 
scarlet fever. Other dermatoses are 
petechia; the taches hleuatrcs, which 
are steel-gray spots scattered on the 
abdomen and supiK>sed by some 
authors to be caused by pediculi; 
sudamina; urticaria; tache cMbralc, 
a red line produced by drawing the 
finger-nail over the skin, supposed to 
occur in mt^ningitis, but also found in 
typhoid and other fevers ; herpes 
dermatitis exfoliativa; ery- 
thema nodosatn ; hemorrhagic emp- 
tiohf ip the of the 
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, ar^as of sti- 

perficiil necrosis caused by pressure 
and irritating discharges. They arc 
observed in patients who are very ill 
and emaciated, and who lie mostly on 
the back. Bed-sores are rare in pa- 
tients who are properly nursed, as 
they can be avoided by changing the 
position of the patient, frequent 
changes of soiled linen and free use 
of soap atid water after defecation. 

The Digestive System. — At the on- 
set the mouth is dry, the tongue 
swollen and furred. Later the coat- 
ing is thick and ])r(>wn, the tongue 
becoming ulcerated if the case is 
severe and hygiene of the mouth 
neglected. Such patients may suffer 
from stomatitis, or acute parotitis. 
Infection of the suhmaxillary glands 
may als<:» occur. 

A mild pharyngitis occurs at the 
onset of most cases. In some it be- 
comes severe, and the palate and ton- 
sils may become affected. 

The esophagus may show inflam- 
niatirm of the mucous membrane, and 
sometimes ulceration. In a few of 
the recorded ca.ses of ulceration ty- 
phoid bacilli were found in the 
lesions. 

The Stomach. — ;\s a rule the mild 
gastric disturbances depend on fever 
and general toxemia. In some cases, 
however, gastric irritation is so 
severe as to interfere seriously with 
nutrition. Typical typhoid gastric 
ulcers have been recorded. 

The Intestines. — In the average 
typical case the intestinal changes 
fallow a regular course: (1) hyper- 
emia; (2) ulceration; (3) sloughing; 
and (4) cicatrisation, the symptoms 
being pain and tenderness in the 
ileum» gurgling in the right Ujiac 
fossa, tyinpauites due to mcrcaf^ 


bacterial action, and diarrhea. In 
some cases, however, there may be 
little or no ulceration in the intes- 
tines, and exmstipation may either 
supplant the early diarrhea or occur 
throughout. Often diarrhea is due 
chiefly to purgatives, or to improper 
feeding, particularly the use of broths. 
Diarrhea aggravates the patient’s con- 
dition : ( 1 ) The withdrawal of con- 
siderable amounts of fluid causes 
di.sturhance in the. circulation. (2) 
'Phe contents of the colon being in a 
fluid state, bacterial activity is much 
greater, with consequent toxic ab- 
sorption. (3) Secondary intoxication 
exerts a profound influence on the 
nervous system and metabolism, 
greatly interfering with the patient’s 
nutrition. Very pro^lvahly the vitality 
and resistance of the cells are lowered, 
ulceration is deeper and nicn-e exten- 
sive, and owing to the distention, 
hemorrhages and perforation arc more 
apt to occur. W'ith st> much bacterial 
activity there is always a possibility 
of .some symbiosis, which augments 
the virulence of the typhoid bacilli. 

Metcarism is frequent, especially 
in cases accompanied by diarrhea. It 
usually occurs during the height of 
the dise.'ise, and indicates marked 
toxemia. 71ie distention causes in- 
terference with respiration and the 
heart’s action. Tn some cases it may 
produce intestinal paresis, establish- 
ing a vicious circle by the diminished 
peristalsis increasing the tympanites. 

Pain. — Abdominal pain is frequent. 
It varies from tenderness in the right 
iliac fossa to generalized pain, par- 
ticularly on pressure. In some cases 
the pain is caused by increased peris- 
talsis, distention with gas or indiges- 
tion; in others, an enlarged spleen, 
by lesions in the gall-bladder, 
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lungs, pleura or abdominal viscera. 
The lymphoid tissue of the appendix 
is often involved and tenderness in 
this region may mislead into a diag- 
nosis of acute appendicitis. Many un- 
necessary appendectomies have thus 
been performed. On the other hand, 
coincidence of typhoid fever and ap- 
pendicitis is by no means impossible, 
and, indeed, probably occurs in num- 
erous instances, but is overlooked. 

The Rectum. — In a number of 
cases rectal ulceration occurs, caus- 
ing slight bleeding. Perforation of a 
rectal ulcer has been recorded. 

The Abdominal Organs. — 'Hie liver 
is sometimes invaded by the typhoid 
bacilli. It is enlarged, tender and 
may show focal necrosis, abscess and 
pylephlebiti.s. In milder grades jaun- 
dice may occur — the '‘bilious re- 
mittent’* of the older writers, a con- 
ception of the disease which still 
clings to some physicians. 

The gall-bladder is often infected, 
the bacilli gaining access through the 
circulation. As a rule, there are 
no severe disturbances. In some 
cases, however, severe cholecystitis is 
ushered in. with severe pain, chills, 
vomiting, and sudden rise of tempera- 
ture. Thi.s may subside in a few days, 
or perforation of the gall-bladder and 
pentonitis take ])lace. 

The Spleen. — Splenic enlargement 
is constant. It is the organ in which 
typhoid bacilli are invariably present, 
causing hyperemia and swelling of 
the lymphoid tissue. The enlarged 
organ is often tender. 

The Respiratory System. — Various 
grade.s of inflammation of the upper 
respiratory tract are common. Hy- 
peremia of tfie nasal mucosa occurs 
early, ft may be slight, cftiising 4is-' 
charge of bloody mucus, ^ cir 


resulting in profuse 
phaiynx and larynx may show slight 
catarrhal inflammation of a severe 
grade, causing ulceration, with its at- 
tendant symptoms. A mild bronchitis 
occurs almost invariably in the be- 
ginning. It may be so intense as to 
cause numerous rales and bloody ex- 
pectoration, thus suggesting pneu- 
monia. 

T^qdioid infection of the pleura has 
been re])orted. The attack differs 
from acute pleurisy, in that the gen- 
eral symptoms arc out <»f all propor- 
li(.)n to the local signs. In cases of 
effusion, the typhoid bacillus has 
been hmnd in the fluid (Westcott). 

The Circulatory System.— The 
heart shows changes peculiar to tox- 
emia. Evidences of myocardial de- 
generation may occur as the dis- 
ease progresses and exliaustion takes 
place. luidocarditis caused by the 
typhoid bacillus has been noted, t)rc- 
senting no peculiar clinical features. 
Thrombosis of the arteries and, more 
frequently, the veins occurs as a 
complication, usually caused by a 
local phlebitis. 

, Blood-pressure. — This is usually 
low, varying from 115 to 12.S early 
in the disease and 100 to 110 later. 
Taken repeatedly, a systolic pressure 
lower than the pulse rate is an indi- 
cation of cardiac weakness. A sud- 
den drop in pressure points to hem- 
orrhage, while a gradual rise shows 
improvement. 

The Nervous System, — Nervous 
manifestations are common. Early, 
the paips in the back^ vertigo, severe 
h^dachc, insomnia and difficulty in 
ide^^n point to peripheral nervous 
irritatibtiV Later, the low nuitterirtg 
delWttin, the-tioma vlg|l<amnftsia, attd, 
at of 
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geal irritation show how profoundly 
the cerebrospinal centers are affected. 
In some cases the mental state may 
assume the aspect of a psychosis; 
many such patients have been sent 
to institutions for the insane. Mania, 
delirmm accompanied by definite de- 
lusions, paranoia and melancholia 
have all been noted. This fact should 
put the physician on his j^uard in 
every case of acute insanity. 

Actual meninj^itis in typhoid is 
rare, and the diagnosis of “typhoid 
meningitis/^ frequently made, is gen- 
erally erroneous. Symptoms of men- 
ingeal irritation are coinnmn, and at 
times may he indistinguishable from 
those of true meningitis. The lum- 
bar j)nncture clears up the diagnosis. 

Al.so met with are cerebral tlirom- 
hosi.s and eml)olism, poliomyelitis, 
convulsions, bulbar paralysis, epi- 
lepsy, neuritis, and various neural- 
gias. 

The Genitourinary System. — The 

urine rc.senihles that of other feb- 
rile conditions. It is usually lessened 
in amount, with exce.ss »*£ urates and 
j)igments and high specific gravity, 
due to increase of urea and uric 
acids. Often there is a marked in- 
crease in urea nitrogen, and also in 
the ammonia and ainido-acids, sug- 
gestive of a toxemia from cellular 
disintegration. In rn<).st cases, if at 
all severe, albumin is present. It is 
evanescent, and hut rarely perma- 
nent. Indicaii is increased. In alK)ut 
30 per cent, of the cases typhoid bacilli 
appear in the urine during the third 
week. Other microorganisms may 
also be present, particularly the colon 
bacillus. These bacteria may give 
rise to cystitis and pyelitis. 

Retention of urint is quite contmoii 
at ^ dn^t ‘' When late, it is due to 
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stupor; the bladder may become dis- 
tended enormously without the pa- 
tient complaining about it. The 
physician should inquire about the 
bladder function and ascertain if the 
(jrgan is distended. In view of the 
usual low resistance, catheterization 
should he avoided as far as possible. 

Incontinence of urine is most fre- 
quent in patients who are in a stupor, 
and may he associated with disten- 
tion. Great care should he exercised 
in mantaining absolute cleanliness. 

'J'he reproductive organs are some- 
times affected. Cases of orchitis, 
mastitis and ovarian abscess, caused 
by the typhoid bacillus, have been re- 
ported. Menstruation usually ceases; 
pregnancy, if present, is interrupted, 
if the attack is severe. “The typhoid 
bacillus may pass from the mother 
to the child in utcro, usually in cases 
with liemorrhagic lesions in the pla- 
centa. The child apparently always 
dies of the typlund septicemia, but 
doe.*; not neces.sarily .show inte.stinal 
lesions. The agglutination reaction 
is not always given by the fetal blood, 
and if present it may have been due 
to changes arising in the blood of 
the fetus'* (McCrae). 

Cases of puerperal typhoid infec- 
tion have been reported. 

COMPLICATIONS. — The most 
serious are hemorrhage and perfora- 
tion. Hemorrhage may occur early, 
due to iw.ing from the hyperemic 
arca.s. This form is not, as a rule, 
serious. The more severe hemor- 
rhages occur at the end of the second 
and through the third week. The 
patient is suddenly restless and anx- 
ious, and the pulse more frequent 
and bounding. A hemorrhage has 
occurred. This may be slight, a few 
drams soon appearing in the stools. 
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or profuse, a pint or more. In tlie 
latter case t\te pulse becomes rapid 
and feeble, and a decided drop n 
temperature takes place. 1 here niaj 
I)e only a .singrlc hemorrhage or i 
number of them, or tlie blecdinjr i; 
more or less continuous. In seven 
bleeding the pulse becomes nipirl and 
feebte. The blood-pressure falls to 
80 or 90 mm. Hg., the henioj^lofiin is 
reduced, and the red cells may he re- 
duced to 2,000,000 per c.m. The 
coagulation time is increased. If 
toxemia is not severe, the hemor- 
rhage alone is not fraught with great 
danger. J.lut if the patient is pro- 
foundly toxic and exhau.sted, a pro- 
fuse hemorrhage may so affect the 
circulation as to prove fatal. 

Perforation. — Tliis occurs in about 
2 to 3 per cent, of the ca.ses. It re- 
sults from the extension of nectosis 
of a typhoid ulcer; its usual site is 
the ileum. (.)ne should be on the 
lookout for it where abdominal dis- 
tention, diarrhea and pain are promi- 
nent symptoms. In view of the 
favorable surjrical results, the recojr- 
nition of perforation at its earliest 
possible moment is of great impor- 
tance. The earliest symptom is acute 
abdominal pain. In some cases, 
paroxysmal pain and tenderness may 
be present for several days before 
perforation occurs, liroadly speak- 
ing, any decided change in the condi- 
tion of the patient’s abdomen during 
the third or fourth week of the dis- 
ease should be carefully scrutinized, 
particularly in the right lower quad- 
rant. The principal features of per- 
foration are thus summarized by 
McCrae: — 

“1. General Appearance . — ^This may 
be suggestive at the oh^, the fea- 
tures having a more or lass ptiidhed 


expression, ' '■■there bo 

sweating. As a ttife this does noi 
persist, and in a few Tiours later there 
may be nothing marked. If general 
peritonitis devclopsT have the 
cliaracteristic fades of that condition. 

“2. Temperature. — The course of 
this is variable. In many patients im- 
mediately fullowitig perforation there 
is a sliglii elevation, followed later by 
a drop. ... A sudden fall or sud- 
den elevation may occur with the 
perforation. Later on the tempera- 
ture may ri.se with the peritonitis, 
but, as a rule, changes in the tem- 
])erature are too uncertain to be c»f 
much value. 

“3. /hd.sY and Respiration. — U.sually 
these both show increase, but there 
is no certainty in this, for patients 
have been operated on in whom 
neither the pulse nor the respiration 
rates had especially altered. Gener- 
ally the respiration rate increases at 
the time of perforation, and this may 
be a valuable sign. Later on both 
the pulse and respiration rate almost 
invariably increase. 

**4. Gastric Symptoms. — Hiccough, 
mausca or vomiting may occur at time 
of perforation. ... In several pa- 
tients the sudden occurrence of one 
of these has first aroused suspicions 
of perforation. 

“5. Abdominal Conditions. — These 
are by far the most important. . . . 
Abdominal pain may be fairly con- 
stant, but is usually paroxysmal. 
The local abdominal features are (a) 
increase in distention, which is often 
not present until some hours after 
perforation. It should always be 
caj*efully looked for. , , . (h) 

Changes in the respiratory movc- 
ment r these, if present early, arc 
very valuable. Thi lit 



extent ; o£ mov<ment may be sera 
only below^ the navel or may be more 
on one side than the other. Bat geii- 
l^rttonilis may be present with 
weU-marked retention of the respira- 
tory movement (r) Rigidity: this 
. • . should always be most carefully 
noted. Light palpation should be 
employed, and it is especially im- 
portant to compare the two sides of 
the abdomen. With perforation it 
may be some liours before rigidity is 
marked, and too much importance 
should not be attaclied to its ab- 
sence. Persistent rigidity of one rec- 
tus muscle is an important sign, (rf) 
Muscle spasm: this is, as a rule, the 
most im])ortant local sign. It may 
be quite local and f<»und in part of 
one rectus only, (c) Movable dull- 
ness: this may suggest the presence 
of free Iluid in the peritoneal cavity, 
hut great cauti('n should he observed 
in drawing .such a coiiclusitm, as it 
may be given by fluid in the bowel. 
This is esj)ccially likely to occur if 
there has been diarrhea, which is 
often the case in the patients with 
perforation. (/) Obliteration of liver 
dullness: this is of value in two con- 
ditions; first, if it occur in an abdomen 
which is Hat or scaphoid, and second, 
if it has appeared suddenly in a non- 
disteiided abdomen. . . , {(/) Signs 
on auscultation: these are of very 
doubtful help. Some writers, espe- 
cially the French, have laid stress on 
the fact that gas could be heard es- 
caping from the bowel through the 
perforation. The writer heard it in 
one patient with perforation in whom 
there was also a curious sound on 
auscultatory percussion comparable 
to the coin sound in pneumothorax, 
JUffcfal ExamiMtiofi,^Tbis 
should alurays be made. . r » / K 


the ^p^ocess be low in the abdoj^eti : 
there may be marked tenderness bn 
pressure high up in the rectum, some- 
times more on one side. 

“7. Bowels . — As a rule they do not 
move after perforation, but this is not 
invariable. 

*‘8. Leucocytes . — Perforation is usu- 
ally followed by an increase in,, their 
number. There arc three fairly well- 
marked grimps of cases : the iirst, in 
vvliich there is a steady increase in 
the number from hour to hour; the 
.sccfmd, in which there is a slight in- 
crease in the iirst two or three hours 
and then a rapid fall, and the third, 
in which there is practically no 
change or even a fall. The initial 
rise may be very temporary. . . . 
Counts can be of service only if 
there are previous ones available for 
comparison. Many of the conditions 
which cause abdominal pain may also 
produce leucocytosis. It is in the 
grouf) in which the leucocytes in- 
crease steadily that the blood-counts 
give tlje most assistance. The pres- 
ence of leucocytosis is must impor- 
tant, but from its absence no conclu- 
sion should be drawn. A steadily 
drop})ing count may suggest a severe 
general j)eriloiiitis. 

**9. Blood-pressure. — Jn many pa- 
tients there is a sharp rise with the 
perforation. 7'his is not invariable. 

, . . It should be of aid in the diag- 
nosis of hemorrhage from perfora- 
tion. In one patient the rise in 
blood-pressure occurred about three 
hours before the first sign of perfo- 
ration. 

“Advance in the signs is an im- 
portant aid, and the patient should be 
carefully watched for this. The dis- 
tention may gradually increase, the 
respiratory movements decrease, and 



644 TYPHOIP FEVER (ROBIN). 


the tenderness with rigidity and mus- 
cle-spasm become more marked. But 
one should not wait for too much ad- 
vance before deciding on expkjralion. 

“Lastly, as an aid in the diagnosis 
of perforation we must include an 
exploratory incision, for it is well to 
recognize that it may be impossible 
to make a positive diagnosis without 
this. ... In some patients, espe- 
cially those who are toxic or de- 
lirious, it may be quite impossible to 
make an early positive diagnosis. No 
one can lay down rules which will 
always apply — every patient is a new 
problem. The conditions which arc 
most likely to be mistaken for per- 
foration are as follows; — 

“(1) Peritonitis from other causes: 
This is not commem and its definite 
recognitiim is difficult. ... In these 
cases an exact diagnosis is not an 
important matter, because the treat- 
ment is the same as for perforation. 
(2) Appendicitis: 'Phis may be due 
to a typhoid process or may be dis- 
tinct, and either acute or acute ex- 
acerbation of a chronic condition. 
The condition can hardly be posi- 
tively recognized and the same re- 
marks apply as to the preceding 
group. (3) Hemorrhage: This may 
give a picture much like perforation, 
but the fall in blood-pressure and in 
the percentage of hemoglobin is an 
aid in diagnosis. The association of 
the conditions has to be kept in mind 
and every patient with hemorrhage 
should be carefully examined with 
the possibility of perforation in view. 
Rigidity and muscle-spasm arc not 
as common in hemorrhage as in 
perforation. In one patient of this 
series with both, in whom the symp- 
toms were very severe, the feJl in 
hemoglobin did not seem' enough to 


correspond to a hemorrhage sufficient 
to give all the symptoms. . . . (4) 
Phlebitis : This, in the iliac veins, 
may give very suspicious symptoms, 
and in one such case of this series 
exploration was done. The careful 
examination of the leg for swelling 
and the femoral region for tenderness 
may give the correct diagnosis. (S) 
Intestinal conditu)ns, such as ob- 
structir>ii, strangulation, intussuscep- 
tion, may cause difficulty. (6) At- 
tacks of abdominal j)ain without evi- 
dent cause: In these patients careful 
continued examination should ex- 
clude them beyond doubt. Perfora- 
tion of an ulcer in the st(»macli does 
not require any special discussion.” 

Other complications more or less 
serious are: Peritonitis from causes 
other than perforation, hemorrhagic 
pancreatitis, diphtheritic laryngitis, 
pneumonia, both lobar and lobular, 
hypostatic congestion of the lungs, 
pleuritis, endocarditis and etnI)oIisin, 
otitis media, acute nephritis, thyroidi- 
tis, periostitis and other bone lesions, 
arthritis, suppuration and gangrene. 
Typhoid fever may also be associated 
,with other diseases, presenting a 
somewhat distorted clinical i)icture, 
as malaria (rare), tuberculosis, erup- 
tive fevers, gastrointestinal disorders, 
trichinosis, .syphilis, gonorrhea and 
appendicitis. 

DIAGNOSIS. — Diagnosis based on 
clinical symptoms presents difficul- 
ties which are at times insurmount- 
able. A snapshot diagnosis of ty- 
phoid fever is frequently made by 
the thoughtless physician only to be 
forced to acknowledge his mistake 
or^else compelled to fall back on the 
time-honored, but dishonest misrep- 
resentation of his ability to "abort” 
the disease. Again, a pasc of typhoid 
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overJiobked may mean an intestinal 
hijmorrhage or perforation when 
neither patient nor physician is pre- 
pared for it. As there is not a single 
pathognomonic symptom of typhoid 
fever, the attending physician should 
refuse to make a positive diagnosis 
on the first or second visit. This de- 
lay should not occasion any anxiety, 
since the general treatment of the pa- 
tient would not materially change 
were the case one of typlu>id. In 4 
or 5 days, careful observation will 
generally permit of a satisfactory 
diagnosis, particularly in localities 
where typhoid is practically the only 
continued fever. 

The signs and symptoms which are 
suggestive of tyj)hoid fever are: (1) 
gradual onset; (2) headache and 
mental dullness; (3) irregular tem- 
perature with a distinct rise in the 
evening; (4) bronchitis, wdth slight 
cx[)ectoralion ; (3) epistaxis; (6) rela- 
tively slow ilicrotic pulse; (7) furred, 
tremuhius tongue; (8) diarrliea; (^>) 
enlargement of the spleen ; (10) rose 
spots; (11) iliac tenderness; (12) hy- 
poleucocytosis, with an increase of 
the mononuclears. 

There are certain .symptoms which 
arc against a diagnosis of typhoid, as 
herpes, coryza and conjunctivitis. 

The diseases with which typhoid 
fever is often confounded are tuber- 
culosis, malaria, typhus fever, sep- 
tic conditions, endocarditis, influen/.a, 
ptomaine poisoning, acute exanthe- 
mata, trichinosis, secondary syphilis, 
cerebrospinal meningitis, pneutnonia, 
pleurisy, appendicitis, acute nephritis, 
and other conditions accompanied by 
a continued fever. 

It is in the obscure cases that the 
laboratory methods of diagnosis are 
of greatest value, 


The Widal test was described in 
volume i, page 458, and volume v, 
page 384, and Ehrlich’s diazo-reaction, 
now rather discredited, in volume iv, 
page 109. 

Prophylactic inoculation with triple 
vaccine (T. A. R. — typhoid and para- 
typhoids A and B) has wrought ma- 
terial changes in the 3 diseases. The 
symptoms have become so modified, 
or so many arc absent which were 
diagnostic, that the clinical diagnosis 
of enteric infection has become very 
difticult. The agglutinin test has also 
been modified, but it still remains the 
one method of making a reasonably 
certain diagnosis. The technique of 
Drcyer and Walker, of quantitative 
determination of the agglutinins for 
each of the 3 organisms against 
standard agglutinable cultures, is the 
method to be used, but it must be 
carried out by an experienced worker. 
The test must he repeated at regular 
intervals to obtain the curve of each 
of the 3 agglutinins. A positive re- 
sult is shown hy a rise in the agglu- 
tinin curve for 1, or at times 2, of 
the organisms amounting to 100 to 
200 per cent. This rise reaches its 
maximum between the sixteenth and 
twenty-fourth days of the disease, 
H. M. Perry (Lancet, Ayir. 27, 1918). 

The Bordet-Gengou Reaction.—* 

4'his is a biochemical reaction. 

Five substances arc required to perform 
the test, (a) Typhoid antigen. This is 
an emulsion of killed typhoid organisms. 
(/A The serum from a typhoid fever pa- 
tient, which is heated to a temperature 
of 55-6(P C. for half an hour. This con- 
tains the typhoid amboceptor, (c) The 
blood-scrum from a guinea-pig. This 
provision is known as the complement. 
(d) The hemolytic serum, which is ob- 
tained hy immunizing a rabbit with the 
red corpuscles of another animal, e.g., the 
sheep. This rabbit’s serum will then 
cause hemolysis of sheep’s corpuscles in 
vitro: The serum is heated to destroy the 
complement. (e) The suspension of 
sheep's corpuscles in normal saline. 

&8t 3 substances are placed in a 
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sterile test-tube, which is well shaken and 
then placed in an incubator at 57® C. for 
1 hour. The complement will be found to 
have united firmly to the typhoid am- 
boceptor and typhoid antigen, which arc 
now represented as the emulsion of ty- 
phoid organism. 

The hemolytic scrum, suitably diluted, 
and the sheep’s corpuscles are then a<lded, 
and the whole, thoroughly shaken. An 
opaque red fluid results. The tube is then 
placed for about 2 hours in an incubator 
at 57® C.; the red corpuscles will have 
sunk to the bottom of the tube, having 
undergone no hemolysis, and the fluid in 
the tube remains colorless. 

A control is made by preparing another 
tube, in which the serum of the typhoid 
patient is replaced by that of a normal 
individual. Here the red blood-corpuscles 
are destroyed, and the solution in the 
tube is of a transparent red color. He- 
molysis is complete l^ccause the comple- 
ment, not being anchored to the typhoid 
amboceptor and typboi<l antigen, is free 
to fix itself to the hemolytic amboceptor 
and red corpuscles. 

The Ophthalmic Reaction in Ty- 
phoid. — This test was devcloiied in 
H.X)7 by CliantcTncssc who claimed 
that it gave a very early indication of 
typhoid fever. 

The method was subsequently modified 
by Floud and Barker, and by Austrian, 
who prepares his antigen from a mixed 
culture of W different strains. Thc.se arc 
gr<3w.n in plain bouilliui ff>r 24 hours and 
are then .‘<ediiiicntcd, washed and killed 
by heating for 2 hours at 60® C. The mass 
of h.'icilli is then llioroughly dried and 
ground with sodium chloride crystals in 
an agate mortar, after which it is ma- 
cerated with water for 3 day.s and the 
watery extract precipitated by pouring 
into absolute alcohol. The residue is then 
colle’ctcd, dried, pulverized, and a solution 
made in the proportion of 10 mg. to 1 c.c. 
of water. One drop of this solution drop- 
ped into the lower conjunctival sac of the 
typhoid patient produces reddening of the 
conjunctiva and sometimes slight edema 
of one or both eyelids. The reaction 
reaches its height tn .lrom 6 to 10 hours. 


Isolation of Typhoid Bttdlli from 
Body Fluids. — ^It has become pos*- 
sible to isolate typhoid bacilli frohi 
the blood, feces, urine, rose spots, 
and spinal fluids. In some cases 
a blood-culture may prove of 
diagnostic value, particularly in dif- 
ferentiating typhoid fever from other 
bacteremias. In such cases the clin- 
ician may make the initial culture and 
turn it over to the bacteriologist for 
further study. The technique is thus 
described by Hektoen: — 

‘‘The best method to secure blood for 
hacteriob»gical stu<ly is venous punctures 
under the most scrupulou.s asepsi,s. Nat- 
urally, glass syringes are preferable to 
metallic because more ca.sily sterilized 
and because transparent. . . . By 

.some it is regarded as suflicieiitly cleans- 
ing to wash the area about the puncture 
with alcohol or ether. In practically all 
cases one of the veins at the elbr)W% usu- 
ally the median, is selected for the v>unc- 
ture, and a moderate constriction of the 
arm will distend them. ... In fleshy 
persons ... it may be necessary 
make the puncture more or less blindly. 

“Immediately on withdrawal of the 
needle, after lilling the syringe, suitable 
media sliould be inoculated with the blood 
before clotting takes place. In most cases 
jt will probably be deemed most ailvan- 
tageous to inoculate small quantities of 
the blood, c.f/., 1 c.c., into large quantities 
of sonic liquid medium like bouillon, e.c/., 
100 c.c. The main reason for this dilution 
is the necessity to overcome, a.s far as pos- 
sible, the natural bactericidal properties 
of blood, at least for some bacteria. 

“During the process of inoculating 
ilask.s . . . the mouth of the un- 

corked flask should be held in such a way 
that bacteria cannot fall in . . . 

Undoubtedly organisms sometime.s are 
picked up from the deeper layers of the 
skin as the needle passes through. In 
most instancs the contaminating organ- 
isms will be found to be vulgar staphy- 
lococci, and it will be a safe rule to 
place no signiflcance od the dev^elopmcnt 
of growths of staphylococci, especiaHy 
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tban Staphylococcus pyogenes aureus/ 
in citltnreis f^oxti, the blood. 

"The inoculated flasks arc then placed 
in the incubator for 24 to 48 hours, when 
they are examined for turbidity and other 
evidences of bacterial growth. When the 
bouillon remains sterile the blood-cor- 
puscles fall to the bottom intact, the 
supernatant fluid becoming clear, or nearly 
so. Tn the case of streptococci a frequent 
early evidence of growth is diffusion of 
hemoglobin, i.e., taking of the t)lood owing 
to the development of a special hemolytic 
substance . . . Typhoid bacilli usu- 

ally cause a diffuse turbidity of bouillon 
in 24 to 48 hours. In order to secure 
easily suiricient material for niicr<KSCopic 
examination and for subcultures from 
flasks of blood-cultures the use of long 
sterile pipettes is very convenient.” 

A new method for the isolation of ty- 
phoid bacilli from the blood has been 
devised by Cole, Davison, and Cronk. 
In it the disturbing bactericidal power of 
the blood is eliminated by the employ- 
ment of typhoid bacilli killed by heating, 
or the filtrate from typh<nd cultures after 
autedysis. Wright and others have shown 
that the specific amlxH'cptors arc ab- 
sorbed by such dead bacilli or tbeir re- 
ceptors. This practical application of 
this principle j>erinits of isedation of 
typhoid l>acilli from the blood in about 
70 per cent, of the cases. (.)nly 1 c.c. of 
blood is re<iuired, easily obtained in 
a syringe and added to 10 c.c. of the 
media. This greatly siniplific.s the use of 
blood-culturcs. 

The isolation of typhoid bacilli from the 
fcccs, urine and other fluids requires 
special nic<Ha. The Hiss plating mediiiui 
consists of 10 Gm. of agar, 25 (.im. of 
gelatin, 5 Gm. of sodium chloride, 5 (irii. 
of Liebig’s beef-extract, 10 (im. of glu- 
cose, and KXX) c.c. of water. The reaction 
is 2 per cent, of normal acid. The typhoid 
bacillus is distingtiislicd by the appearance 
of the colonies and the non-formation of 
gas. In a tube medium of similar com- 
position, but with le.ss agar and more 
gelatin, the typhoid bacillus produces a 
uniform cloudiness in 18 hours, without 
gas formation. Brigalski and Conradi 
introduced a difiercntiating itiediUm t>y 
modifying the ordtnaiY lactose iitmua 
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agar by the addition of nutrose and 
crystal violet. The latter inhibits the 
growth of many other bacteria. On this 
medium, typhoid colonies are blue. The 
‘'endomedium'’ apx)ears to be gaining 
favor among bacteriologists. This me- 
dium is made up of 10 Gm. of extract of 
meat, 10 Gm. of peptone. 5 Gm. of .sodium 
chloride, 40 Gm. of agar, 5 Gm. of lac- 
tose, 5 c.c. of a 10 per cent, alcoholic 
solution of fuchsin, and 25 c.c. of a 10 per 
cent, solution of sodium sulphite. The 
colonies of typhoid bacilli on this medium 
are colorless, while those of the colon 
bacilli arc red. 

ETIOLOGY. — The typhoid bacil- 
lus was discovered by Eberth in the 
spleen and mesenteric g'lands of ty- 
phoid fever patients in 1880. In 1884 
Gaffky established definitely its etio- 
logical responsibility and obtained 
pure cultures of it. 

The bacillus is a short, somewhat 
slender rod, with rounded ends, ac- 
tively motile and possesses a number 
of peripheral flagella. It stains read- 
ily with the usual aniline dyes, and is 
decolorized by (iram^s method. It is 
facultative ath'obic and grows well in 
ordinary' culture media. 

B ouilhm. — LJ inform cloudiness 
without the formation of a j)ellicle. 

Gelatin , — Characteristic leaf-shaped 
colonies. No licjuefaction. Tn stabs, 
growth along entire extent of stab 
with thin surface growth. 

Potato . — Barely visible, moist, glis- 
tening growth. 

Milk . — No coagulation. Litmus 
milk turned red. 

Dunham's Peptone Solution . — No in- 
dol produced. 

Sugar Broths . — No gas. Formation 
of acid in all sugars, except lactose 
and saccharose. 

The typhoid bacillus grows well at 
room temperature, but most luxuri- 
antly at 37.5® C Its thermal death 
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point is S(h(0^ C. lor 10 minutes. It 
remains alive on culture media for 
years, in natural waters for about a 
month, and in ice for 3 months. 

When injected int(» the lower ani- 
mals a fatal septicemia may be pro- 
duced, hut no typical pathoht^ncal 
changes. In man definite lesions are 
produced, and the bacilli pass into 
the bloodstream and thence to other 
tissues. They are eliminated with 
the various secretions and disappear 
from the body in 4 or 5 weeks. Oc- 
casionally'' they remain in the body 
for months, and even years, the 
resulting ‘'typhoid carriers” being of 
great epidemiological importance. 

The eflect of the germ i.s due to 
endotoxins set free by its destruction. 
Robust subjects often suffer from 
greater toxemia than weak, because 
of the more rapid destruction of ba- 
cilli and vigorous liberation of endi>- 
toxins lakitig place. These stimu- 
late the production of immune .sub- 
stances in the blfK)d-serum, bacteri- 
cidal and bacteriolytic, aggluliiialing 
and precipitating, i.c., killing, dis- 
solving, agglutinating or precipitat- 
ing typhoid bacilli in contact with 
them. Their exact nature and origin 
remain unknown. They arc certainly 


supposed, it In 

Sallus that the 

the same aggressina as the typhoid, 
'fhe group includes the ooJon bacillus, 
the ty phoid, paratyphoid, the dysen- 
tery bacillus, and Bacillus fecaiis d- 
kalif/cncs. Closely related to this 
group is the Bacillus lactis adrogeties, 
ari ordinary saprophytic organism. 

A numher of these organisms may 
produce a disease which, but for the 
absence of the specific agglutina- 
tion reaction against typlund bacilli, 
might he mistaken for typhoid. The 
organisms of the cntcritidis group 
cause severe gastrointestinal sy'mp- 
toms, characterized bv profound 
toxemia. Bacillus call communis (colon 
bacillus) is a normal resident of the 
intestinal tract of man and animals, 
f)ut under certain condilitms of 
virulence and susceptibility is capa- 
ble of producing severe pathological 
changes. Bacillus fecaiis alkaligcn.es 
resembles the typhoid bacillus very 
closely, but is only slightly i)atlio- 
genic. Bacillus enteritidis, or the 
meat-poison bacillus discovered by 
fiartner, is also clo.sely related. 

The following grouping based on 
cultural characteristics is given by 
Dunham : — 


different from the antitoxic principles 
produced in response to the irritation 
of soluble toxins, as in diphtheria and 
tetanus. And it is for this reason 
that an antityphoid antitoxic scrum, 
like the serum against diphtheria or 
tetanus, is not a rational agent. 

There are various other bacteria 
which commonly invade the intes- 


DivisioN I. — Typhoid-like morphology 
(motile). 

A. No sugar.s fermented. Type /?. fecaiis 
alkaligencs, 

H. Acid in dextrose, hut no gas. Type 
typhosus. Agglutination in typhoid 
serum. 

C. Acid ill dextrose, but gas only when 
other con.stituent.s are favorable. No acid 
or gas from lactose or saccharose. No 


tinal tract, and are so closely related 
as to suggest some common progeni- 
tor, if not a possible mutatkm. Thus, 
the colon bacillus lias been shown 
closer to the typhoid bacilluis than 


agglutination in typhoid serum. Includes 
Bacillus **Gttfyn** and BocUlus of 

Cushing. 

D. Acid and gas from dextrose. ,No acio 
or ga^ from lactose or saccharose. Grows 
more than typhoid. No agglutina* 
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iioti in coton-ifflmnne sernm. Slight re< 
hction with some typhoid sera/ Includes 
Giirtner's B, eHieritidis, B, Morsetle^ Gun- 
t{her*s meat*poisoning bacillus, hog^cbolera 
bacitius, B. psittacosis, B. tnorbificans bovis, 
Durham’s Bacillus B, typhi murium. 

Division II. — Colon-like morphology 

(motile). 

E. Acid and gas from dextrose: none 
from lactose or saccharose. Rate of 
growth and colony appearance more like 
colon than typhoid. 

F, Acid and gas from dextrose, and no 
gas from lactose. Types isolated by 
Durham. 

(j. Acid and gas from dextrose; acid, 
no gas, frcmi lactose. Differ from 1'' in 
serum react i<»ns. 

K. li. coli communis. Acid and gas from 
dextrose and lactose; none from saccha- 
rose. 

1. n. coli cominunior. Acid and gas from 
dextrose, lacto.se, and saccharose. 

Division 111. — Non-molile.. Polysac- 
charide splitters (starch). Type B. lactis 
acrot)c*ncs. Inclinles bacilli of mucosus 
capsuldlus gr(»ui) and bViedlander’s bacillu.s. 

The Bacillus dysentcruc dilTers from 
the typhoid bacillus in bcinpf very 
slig-htly motile, .slightly in cultural 
behavior, and in the alj.scmcc of the 
.specific ag:j.rlut illation reaction. Sev- 
eral varieties (»f it have been de- 
scribed which ferment certain sugars. 

The paratyphoid bcvcilli are or- 
ganisms belonging; either to the en- 
teritidis f^roups or the psittacosis 
jrroup, which produce a disease re- 
sembling- typhoid. The serum reac- 
tion is frequently the only means of 
differentiation from true typhoid. 

The other factors which enter into 
the etiology of typhoid fever are; — 

1. Sex. — The disease is more prev- 
alent in males. 

2. Age . — Typhoid is rare under 2 
years, and most common between 20 
and 30. It may occur at any age. 

3; PredisposUim . • — Bodily vigor 
does riot cottier iritmunity agitri^t .ty- 


phoid. On the contrary, the robust 
frequently succumb to it. The possi- 
bility of infection is greater among 
those in contact with the patients, as 
physicians and nurses, and among the 
poor when proper isolation is not 
possible. 

4. Season . — Typhoid is most prev- 
alent in early autumn, possibly be- 
cause this is usually the vacation sea- 
son when many persons go to the 
country. 

5. Distribution . — Typhoid fever is 
nut bound by any geographical limits. 
It occurs in the trojiic.s and far into 
the North. However, in cities in 
which tlie water-.siipply is pure and 
the sewage properly disposed of, its 
incidence is reduced to a minimum, 
or what is known as “residual 
typhoid.’* 

' PATHOLOGY.-Typhoid fever 
may be said to be a ctinstitutional 
disease with local manifestations, 
very much like diphtheria, except 
that the birmer is a bacteremia. The 
intestinal clianges are general and 
specific, the h>rmtM* crimprising a ca- 
tarrh of the small and large intestines 
associated with epithelial desquama- 
tion. The specific changes affect the 
intestinal lymphoid elements and are 
best described in stages: First u'cek 
— ((7) Hyperemia and .swelling of the 
ileum, (b) Marked enlargement of 
I’eyer’s patches and solitary follicles 
which steadily increase, forming, 
finally, large smooth elevations; the 
original hyperemia disappears from 
the patches and they become whiti.sh 
in color. Second week — (a) Anemic 
necrosis of the lymphoid tissue, due 
to circulatory obstruction, (b) Ex- 
foliation of die mucosa, (c) Forma- 
tiori of sloughs and ulcers. Third 
week — (u) Development of granula- 
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tion tissue, (b) Growth of epithelium 
over the areas of necrosis, (r) New 
formation of j^landular elements, (d) 
Complete healing of the ulcers. 

The typhoid ulcer is situated on 
the surface of the intestine opposite 
to the mesenteric attachment Its 
long axis lies in the long axis of the 
intestine. This location is important 
because contraction of the cicatrix 
does not, therefore, cause stricture of 
the intestine. The edges of the ul- 
cer are sharply cut and the floor is 
formed by the mesenteric mucosa. 
Ulcers of the solitary follicles are not 
confined to the surface opposite the 
attachment of the mesentery. Ex- 
tending through the muscular wall, 
an ulcer may invade one of the ar- 
teries and lead to a .severe hemor- 
rhage. Further extension may per- 
forate the intestinal wall. Resulting 
e.scape of intestinal contents is in- 
variably followed by fatal peritonitis. 

HISTOLOGY.— The cellular in- 
crease in the Peyer patches and 
solitary glands is due to endothelial 
proliferation in the lymph-spaces, 
capillaries and lymphoid tisstie caused 
by the irritation of the typhoid 
toxins. The cells are large, with 
pale-staining nuclei, abundance of 
acidophilic protoplasm, and are pha- 
gocytic. P»y blocking up the lymph- 
channels, they produce thrombosis of 
the c-apillaries and local necrosis. The 
typhoid ulcer is thus a coagulation 
necrosis caused by thrombotic ische- 
mia. 

The mesenteric lymphatics, spleen, 
liver, larynx and other organs may be 
the seat of typhoid ulcers. The 
spleen may show infarction, may be- 
come ruptured or gangrenous* The 
liver shows cloudy sweHing^ with 
areas of coagulation necrojsis.^^^^ T^ 


kidneys may undergo albuminoid de* 
generation, due to the typhoid bac-* 
teria or their toxins. The abdominal 
muscles and the adductors of the 
thighs are commonly the scat of 
hyaline degeneration, the heart-mus- 
cle of cloudy swelling. Degeneration 
als() occurs in the Ixme-marrow. 

The Blood in Typhoid Fever. — The 
alkalinity of the blood is diminished. 
The coagulation time is diminished 
in the early stages and increased dur- 
ing convalescence. This increase, 
which may depend on the increase of 
calcium salts in the blood of patients 
who .subsisted chiefly on a milk diet, 
is frequently the cause of thrombosis. 
To prevent this, Wright and Knapp 
advise addition of sodium citrate to 
the milk (20 to 40 grains — 1.3 to 2.6 
Gm. — to the pint — 500 c.c.) as soon 
as the danger from intestinal hemor- 
rhages is over. During tlie first week 
there is a diminution in the hemoglo- 
bin, but the red cells remain normal. 
In the second week the cells gi*ad- 
ually diminish, the anemia corre** 
sp^mding to the severity of the dis- 
ease. 'I'lie leucocytes are decreased 
after the first week, the lowest level 
being reached during the fifth or 
sixth week, after which they increase. 
In some cases, however, a leucocyte 
count of 10,000 per c.ni. may occur, 
due to concentration of the blood 
through diarrhea, sweating, vomiting 
or cold baths. Of course, if a com- 
plication occurs, hypeiieucocytosis 
takes place, if the patient’s vital 
powers are sufficiently strong to re- 
act, Where hemorrhage or perfora- 
tion fails to cause a hypcrleucocyto- 
sis, the progn<»iis is extremely grave, 
and> in perforation, the probability of 
i^ief ff<^ aui| 5 i^ very 
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QnalHattve leucocytic changes arc 
noted during the third week, pro- 
gressive decrease of the polymor- 
phonuclear neutrophiles and conse- 
quent increase in the mononuclear 
forms taking place. The eosinophiles 
are almost invariably decreased; also 
the blood-plaques. Myelocytes are 
found in severe post-typhoid anemia. 

Typhoid bacilli are found in the 
blood in practically all cases. Their 
appearance there coincides with the 
onset, and they may be frequently 
demonstrated before the serum reac- 
tion develops. With defervescence 
the bacilli disappear, but reappear 
with a relapse. 

PROGNOSIS. — There is no pa- 
tient so well but may die as a result 
of some C(*mplication ; there is none 
so ill but may recover. From 5 to 10 
per -cent, of the cases will succumb, 
no matter what the treatment. Never- 
theless, the outlook in a case does 
depend on the care in treatment. A 
patient whose case is diagnosed late, 
who receives an abundance of drugs 
which either def)res.s the heart or 
disturb digestion, and who is care- 
lessly nursed, does not have good 
chances of recovery. V^ital resistance 
al.so plays an important role. Unfor- 
tunately, w'e have no means of accu- 
rately gauging this resistance to bac- 
terial toxins. The factors which 
influence the prognosis unfavorably 
may be summed up as follows: — 

Age . — From 25 to 40 and above. 

Habits. — Alcoholism, dissipation. 

Sexferity of the Infection . — Hyper- 
pyrexia, delirium, coma, and tremor 
appearing early; scanty urine; mete- 
orism ; exhaustion ; a rapid pulse 
(above 120) ; feeble first heart sound; 
p^sistent diarrhea ; 8tu|)or, or nerv- 
ous disturixuices ; gastric irritaticm.: 


Complications. — Hemorrhage, per- 
foration, pneumonia, nephritis, throm- 
bosis, etc. 

Sudden death may occur as a re- 
sult of acute dilatation of the heart, 
delirium cordis and embolism. 

Perforation . — Recovery without op- 
eration is extremely rare. When op- 
eration is resorted to before general 
peritonitis sets in, the result depends 
on the condition of the patient at the 
time, the toxemia, the intestinal le- 
sions and the kind of micro-organism 
wdiich escapes into the peritoneal 
cavity. If toxemia is marked, the 
l>owels extensively necrosed, or the 
escaping contents contain strepto- 
cocci, the prognosis is grave, not- 
withstanding early operatiem. 

Relapse . — Defervescence is some- 
times suddenly interrupted by a rise 
of temperature and recurrence of ty- 
phoid symptoms; or the temperature 
may remain normal for a week, and 
even longer, when the relapse occurs. 
Relapse is diflicult to explain on any 
accepted theory of immunity. If re- 
covery depends on the development 
of immunity, the latter should pro- 
tect the individual against reinfec- 
tion. It is i)rol)able, as suggested by 
Durham, that a relapse is due to in- 
fection with another variety of a 
typhoid organism against which the 
typhoid patient has not become im- 
munized. 

As a rule, if the primary attack of 
typhoid fever is mild, the relapse is 
severe, and xnce versa. The mor- 
tality in relapse is never as high as 
in the primary attack, hemorrhage 
and perforation being less common. 

TREATMENT. — The main factors 
in , the treatment are careful nursing 
and wieli^regulated diet. Treatment 
may be divided into five heads 
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1. Diet and general management. 

2. Hydrotherapy. 

3. Medicinal. 

4. Vaccine and serum treatment. 

5. Treatment of complications. 

1. Diet and General Management 
— ^The patient should he put to bed 
in a warm, well-ventilated room. He 
may, in summer, be kept out-of- 
doors, Ornaments, flowers, bric-a- 
brac, etc., should be banished, espe- 
cially if the patient be delirious. 
Careful nursing is absolutely essen- 
tial. 1'he nurse should record (1) 
the daily quantity of urine ; (2) 

the temperature, pulse, and respira- 
tions; (3) the number and character 
of lx)wel movements; (4) the quan- 
tity of fluid intake; (5) anything of 
special interest. 

A purge may be given at the onset 
of the disease; thereafter the bowels 
should be kej)! open — moving at U^ast 
ever\^ second day — with cncmata. 
Later, if they become sluggish, cot- 
tonseed oil, 4 or 6 drams (16 or 24 
C.C.), may be given, and as con- 
valescence proceeds, a gentle laxa- 
tive. 

The patient should be kept as well 
nourished as possible during the 
course of the disease. Carbohydrates 
should be freely given, to save the 
proteids. 'Phe patient should imme- 
diately be put upon a liquid diet, of 
which milk forms the main, though 
not necessarily the only, component. 
The criterion is the state of the di- 
gestion. In recent years greater lib- 
erality has been practised. Cream, 
ice-cream, calf’s foot jelly, broth, al- 
bumin-water, raw or soft-boiled eggs, 
strained soups, junket, etc., are per- 
missible. Alcohol, as a rule, is an 
unnecessary adjunct to the diet. 
With the first signs of disietitibtt dr 


of curds in the stool the milk should 
be stopped for from 24 to 36 Hours. 
In convalescence the diet is slowly 
increased. 

The following lists are offered 
as sample diets given to patients 
throughout the course of illness: — 
Outline of Average Typhoid Diet. 

Breakfast, 6 a.m.: I'arina 1 portion, 
with lactose 1 oz. and cream 1 oz. Coflee 
6 oz., with cream 1 oz. and lactose lA oz. 

8 A.M.: Hot milk 6 oz., with cream 1 
oz. and lactf)se Yi oz. 

10 A.M.: Cocoa 1 cup (8 oz.), with 
cream 1 oz. and lactose oz. Bread and 
butter 1 slice. 

Dinner, 12 M.: Broth 8 oz.; bread and 
butter (in form of milk toast). 1 slice of 
bread with milk 4 oz. and cream 1 oz. and 
lactose Y^ oz.; (poached) 1; riee 

1 ptjrtion, lactose 1 oz. and crccim 1 oz. 

2 P.Ai.i Ice-cream 1 portion; bread and 
butter 1 ; milk 6 oz., with cream 1 oz. 
and lactose Y ov.. 

4 P.M.: ( Iranf^eadc 8 oz., with egf? I, and 
lactose Yx oz. 

Suffer, 6 P.M.: One of the wlieat break- 
fast fof»ds 1 portion, with cream 1 oz. 
and lactose 1 (»z; bread and buter 1; egg 
1 ; malted milk 2 f)Z., with milk 6 oz., 
cream 1 oz. and laclo.se L oz. 

8 P.M.: Orangeade 6 o/.., with egg-albu- 
min I oz. and lactose oz. 

• 12 P.M.: Hot milk 6 oz., w'ith cream 1 
oz, and lactose Y oz. 

4 A.M.: Lemonade 6 oz., with egg-alhu- 
min 1 oz. and lactose Jj oz. 

OiiTUNK OF A More Lireral Typhoid Diet. 

Breakfast, 6 a.m,; Farina 1 portion with 
lactose \Yi oz, and cream V/i oz.; bread 
and butter 2 (without crust); egg 1; coflee 

5 oz., with cream IJ/j oz. and lactose 1 oz. 

8 A.M.: Hot milk 6 oz., with cream 154 

oz. and lactose Yt oz. 

10 A.M. : Malted milk 2 oz., with milk 6 
oz., cream 154 oz. and lactose 1 oz.; bread 
and butter ' 2. 

Dinner, 12 M.: Broth 8 oz.; bread and 
butter (iU form of milk toast) 2, with milk 

6 oa;., crei>m oz. an4 lactose 1 oz.; 
eggs (poached) 2; rice 1 porikm, with 
cream dz/atid lactose: 1)4 o*. 
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Table. 1.— ■Total Calories Per Day on A\'erage Typhoid Diet. 


Food Substance. 

Afnount, 


Calories. 


Cereal 

. 3 portions 

at 

160 

480 

Lactose 

. 8 tJtz. 

at 

125 

1,000 

Cream 

. 10 oz. 

at 

70 

700 

Bread and butter (without crusts) .. 

. 4 slices 

at 

87 

348 

Eggs 

. 3 

at 

60 

180 

Egg-albumin 

2 

at 

40 

80 

Cocoa 

. 1 cup (8 oz.) 

at 

180 

180 

Milk 

. 28 oz. 

at 

20 

S60 

Ice-cream 

. 1 portion 

at 

90 

90 

Broth 

. 8 oz. 

at 

7 

56 

Malted milk 

. 2 drams 

at 

120 (per oz.) 

30 

Total calorics 




3,704 

Tahi.k 2.-— Tcjtal (’alouies PElt 

Day on Ljheral 

Typhoid Diet. 


Food Substance. 

Amount. 


Calories. 


Cereal 

3 portions 

at 

KjO 

480 

Lactn.he 

10 oz. 

at 

125 

1,250 

Ocam 

10 oz. 

at 

70 

1,120 

Bread an<l butter 

12 slices 

at 

87 

1,044 

Kggs 

5 

at 

H) 

300 

Egg-albutniii 

2 

at 

40 

80 

(ocoa 

2 cups (16 f»z.) 

at 

180 

360 

Ice-cream 

1 portion 

at 

90 

90 

Milk 

.k) oz. (6 cups) 

at 

120 (per cup ) 

720 

Broth* 

8 oz. 

at 

7 

56 

Mailed milk 

2 drains 

at 120 (per oz.) 

30 


T(»t;il caU»rifs 5,530 


2 I’.M.; Ice- cream 1 portion; bread and 
butter 2; milk 6 oz., with cream oz. 

4 r.M.: Oranii^cafle 6 oz., wdth egg 1 and 
lactose Yi oz. 

Stiffper, 6 P.M.: Wheat breakfast-food 1 
portion, with cream IK* oz. and lactose 1J4 
oz.; bread and butter 2, egg (scrambled) 1, 
cocoa (2 cups) with cream 2 oz. and lac- 
tose 1 oz. 

8 p.M.: Orange-albumin (white 1 egg), 
with lactose i '2 oz. 

12 r.M.: Hot milk 6 oz., wdth cream 2 oz. 

4 A.M.: Orange- or lemon- albumin 
(white 1 egg), with lactose oz. 

The following^ foods are recom- 
mended for appropriate cases : — 

For practical purposes, the milk-sugar 
may be measured in a medicine glass. 
Each measured ounce weighs 18 Gm.. If 
milk-sugar is added to. tirater in the pro- 
portion' of ,24 Cm, to 30 c.c. ^nd the y^tpr- 


brought to the boiling point, the milk- 
sugar is completely dissolved. 

According to the lists the patient is fed 
once in 2 hours, from 6 a.m. to 8 p.m. and 
during the night at 12 p.m. and 4 a.m.; 3 
times a day, the feeding is amplified so 
as to resemble a meal. In their applica- 
tion the cereal was varied, the newer 
partially prepared and more palatable 
cereals being introduced, to the great rel- 
ish of the patient. In the interval feedings 
highly nutritious articles were chosen, and 
particularly those with high carbohydrate 
value. Thus, milk, cocoa, coffee, to each 
of which was invariably added '4 ounce of 
cream and ounce of lactose, were given. 
Also orangeade or lemonade with egg- 
albumin could be made into drinks carry- 
ing considerable caloric value by the ad- 
dition <)f lactose and cane-sugar. Burrill 
B. Crohn (Jour. Atner; Med. Assoc., Jan. 
27, mz), 
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Nawt\ 

Apple saiii'f 

llre.'ic 

Butu-r 

I’tTtMl (cnnki'ili 

(.'r.'iclccrs 

('ronni I'‘'r 

white 

yolk 

T.art^^c 

Milk (wlinU'i 

i’otato (whole 1 

Potato (mashed) ... 

Kiev (hnilcd) 

raijc 

Su^nr, milk 

Toast 


Afnount, ■ ' ^.'-V'VV 

, . ] ounce i 3() 

.. Average slice (33 Kraras) .4,,....'.. gf) 
pat ounce) 80 

hcapinjf tablcspoonfuj <lji5 oum^a). SO 

ounce H4 

ounce * *..4,; (iO 

(2 oiinco) *.,..4..;. .. 80 

. i 30 

1 50 

. I tahic^fjoontul tO f^rams) 36 

. . pint (350) 1 ounce 20 

. I nu'diuni 90 

I lahlP'jwuMJhil 70 

1 tahlc?.po(»ni‘ul 60 

I hitnp 16 

1 tah/e,sp<H»rjful 36 

/\\'erajre slice 80 


The following diet is ^fiven hy (Jrandy: 
1, Fluid. 2. Milk, hutterwHk, malted milk, 
whey, junket, plain ice-cream, blanc- 
mange, milk-t(fast (without crust), soft 
crackers, cocoa, broths, rice, lactose, 

(soft boiled or raw), hnely minced chicken. 
3. Steak, chop, white meat or chicken (in 
small quantities), toast, bread, cereals, 
crackers, egf?s in any form, maslied pota- 
toes, tomatoes (strained), stewed fruits, 
oyster.s. Patients must be tcdcl to chew all 
food well. He generally starts the pa- 
tient on milk for a day or two and then 
adds one extra article to the diet daily, 
watching the. symptoms. Thus he first 
adds a heaping tea'^pnnnful of milk-sugar 
to each glas.s of milk; next day, an ounce 
of cream, bringing up calories to 2()(X) a 
day, or if he adds two tabicspoonfuls of 
milk-sugar to each glass, which is seldom 
objectionable, he gets 24rKl calories a day. 
Next he adds milk-toast or crackers, using 
thc^ same preparatirm of milk, milk-sugar 
and cream to moisten, though Grandy 
never objects to the patient eating these 
articles dry if the crust is cut from the 
bread. Then bread and butter are added; 
then eggs either raw, soft-boiled or in a 
custard made with milk-sugar, such a cus- 
tard made after Coleman’s recipe amount- 
ing to 360 calorics, or a rAw egg can be 
stirred in a cup of cocoa. Sweeten every- 
thing with milk-sugar, thus giving mttch . 
nouri.shnicnt without making it nauaeat- 


ingly .sweet. Tbu;i. a saucer of ice-cream 
(Mil be made to give 500 ejil(*ne.s and an 
orange-albumin raised from 50 to 100 
calorie.s or m«>re. Sandwiches (»f scraped 
beef or finely ent chicken can often be 
advantage(»nsly given. W'ith the. abf)ve 
diet (iraiulx Jias bad lilile <*niaeialion, no 
hunger, .shorter convalescence, and an ap- 
parent aviddanee of relapses. 

2. Hydrotherapy.— Internal hydro- 
therapy is effectively used in alnn»st 
any lever. l^xternal hydrotherapy, 
however, finds a field peculiarly its 
own in typjpiid: (1) cold sponge; (2) 
cold packs; (3) cold baths. 

Co/d Sponge , — The water may be 
tepid, cold, or ice cold, according to 
the patient’s tem])crature. In some 
cases of high fever the desired reac- 
tion may be obtained with tepid 
sponges when the iced sponge fails. 
The sponging should be continued 
for 15 to 20 minutes, accompanied by 
active friction. The iced sponge is 
the most generally used fonn. 

Cold Pack . — This is rarely used ex- 
cept ^ where there are pronounced 
nervous symptoms and a tub is not 
atvailable. The patient is wrapped in 
a sheet verting ottt in water at 60* to 
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t^letdy imttiefsed, except for his head, 
in water of a temperature between 
70® ahd 85® F, He remains in the 
tub for 15 to 20 minutes, and then is 
taken out, placed on a dry sheet, and 
covered with a blanket. A stimulant 
is often administered after the bath. 

In the Murphy treatment, the Fow- 
ler position is not used, the patient 
being kept flat. The fluid used is 
sodium chloride, 1 dram (4 Gm.) to 
the pint (500 c.c.). An ordinary rec- 
tal nozzle is inserted into the rectum, 
and the fluid allowed to fle^w steadily 
through the day and intermittently 
through the niglit. About 2 quarts in 
12 Innirs are used. 1'ho advocates of 
tliis trcatnietit claim that, while it 
does not sliortcn the disease, it pro- 
motes diuresis, lessens toxemia, and 
renders delirium rare. 

Cold colon flushings fin* the reduc- 
tion of temperature are recommended 
by T'enover. A small rectal tube is 
inserted and from 1 to 5 pints of 
water at 40'’ to 50'' F, passed in 
small quantities and allowed to re- 
turn through the tube. This may be 
repeated every 4 to 6 hours. 

External hydrotherapy is usually 
applied wdien the patient’s tempera- 
ture is 102.5® F. (39.2® C.) or over. 
The rectal temperature is taken im- 
mediately after the application, and 
again hour later. The contra- 
indications are peritonitis, hemor- 
rhage, phlebitis, severe abdominal 
pain, and great prostration. 

3. Medicinal Treatment. — Year by 
year this is less important. There is 
no specific drug treatment, but it is 
usually advisable to give urotroptn 
after the second week. During the 


ical effect. Antipyretics are, i 
rule, to be avoided. Occasionally 1 
or 2 do.ses may be of some value. 
Quinine, while it is of doubtful value, 
is widely used. The writer is not in 
accord with the usual attitude toward 
intestinal antisepsis. The cases with 
constipation, generally mild, require 
no special treatment except ’‘bread 
pills” or their equivalent. With the 
patients with diarrhea, the proposi- 
tion is altogether different. Here we 
have a colon full of liquid contents, 
and with many organisms causing 
active putrefactive changes in the 
favorable medium. To the typhoid 
toxemia there is added a bacteria] in- 
toxication due to the associated mi- 
cro-organisms. \\"hile it is freely 
admitted tliat it is impossible to 
sterilize the intestine, mesenteric 
glands, spleen or l>lo()d-.stream, it 
does appear rational to minimize the 
intestinal putrefaction and fermenta- 
tion. Clinical observations estal)- 
lishing the validity of certain drugs 
in the reduction of intestinal putre- 
faction have been questioned by in- 
vestigators and laboratory workers, 
on the ground that, to produce intes- 
tinal antisepsis a drug must be given 
in doses that are poi.sonous. Actual 
clinical results, however, show that, 
for some unaccountable reason, cer- 
tain drugs act in the body as power- 
ful germicides, even in small doses. 
Quinine destroys plasmodium ma- 
lariae, yet is at best feebly antiseptic. 
Ipecac in tropical dysentery and thy- 
mol in hookworm disease certainly 
prove the efficacy of intestinal anti- 
septics when applied to parasites. 
Observing how bacteria are affected 
by even slight changes in the reaction 
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of tile medium, we eau resdily admit fan?® bowel, a xwCBi tiAc may be 
the possibility of a certain degree of passed. If a severe diarrheu occurs, 
intestinal antisepsis. Guaiacol carbo- a starch and opium eneota may be 
nate, prot>al)lv the most satisfactory j,ovcn. Or, instead, a Combination o/ 
drug", way be employed in bismuth, opiiittip mid ac^rtatc of lead 

doses, 2 to 5 grains (0.13 to 0.3 Gm.) may he given by month. An ice-bag 
every 3 hours. In combination with or cold compress to the abdomen re- 


powdered charcoal, in konseah, it not 
only allays putrefaction, but helps 
to reduce meteorism : — 

B Sot/ii citratis, 

(V miacolis va rbonn t is, 

Pulvcris carboms anittialis, 

aa gr. iij (0.2 Gin.‘). 

M. et ft. konseal lui. j. 

Sig.: One in water or grape-juice 
every 3 hours. 

Lactic acid bacilli, citlier in fer- 
mented milk or in licjiiid culture, of- 
fer another very excellent method 
of inhibiting putrefactive bacteria. 

4. Vaccine and Serum Treatment. 
— Vaccine and .serum therapy have 
yet to prove their value. They offer 
no advantage over the ordinary treat- 
ment. 

5. Treatment of Complications. — 
In toxemia, water should be given 
freely by the mouth, if possible ; if not, 
by the bowel. External hydrotherapy 
should be instituted immediately. 
Alcohol may be used advantageously. 
Headache and delirium may be re- 
lieved or prevented by an ice-bag or 
cold compresses to the head. Mor- 
phine is sometimes necessary to quiet 
delirium. Lumbar puncture is also 
useful. The greatest aid in the treat- 
ment of nen'ous complications is hy- 
drotherapy, both external and in- 
ternal. For pain and tympanites, 
fomentations and turpentine stupes 
are indicated. Turpentine may be 
given by mouth, in doses of 15 
minims (0.8 c.c.), and also by ene- 
mata. For the relief ol ga^ It 


lieves pain accompanying diarrhea. 

For constipation, enemata arc the 
best treatment. Unless contraindi- 
cated, the bowels should be moved at 
least every other day. Addition of 
ounce (15 c.c.) of turpentine to an 
enema often relieves meteorism. 

In hemorrhage al)solutc rest in bed 
must be imposed. 'Fhe greatest care 
should be exercised, even in the use 
of a bed-pan. Ice may 1 h‘ given by 
mouth. A light cold compress should 
be placed on the abdomen. Stimulate 
if necessary. Hypodermoclysis and 
transfusion of blood may be tried if 
the hemorrhage he large. Some aii- 
thfwities warmly recommend turpen- 
tine. A high rectal injection of nor- 
mal saline solution may be employed. 
Gelatin may be given by mouth or 
sterile tetanus- free gelatin hypoder- 
mically. Calcium lactate in doses of 
15 grains (1 Gm.^ every 4 hours is 
valuable. Opiates .should not be 
given, as they would obscure the 
symptoms of perforation, and alsc» 
favor tympanites. 

In perforation and peritonitis the 
only hope is early diagnosis and op- 
eration. Operate without waiting for 
peritonitis to make the> diagnosis 
certain. Peritonitis diminishes the 
chances of recovery by one-half. 
Patients stand laparotomy well ; so in 
doubtful cases it is best to operate. 

A majority of the cases of chole^ 
recover. Urotre^m and vac- 
cines are indicated in chronic cases. 
These iailii^, is advisable; 
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liihb at rest 
aii4 in raw cotton. Ichthyol is 
often M service. A sedative lotion 
will relieve pain. 

Urotropin in 10-j>frain (0.6 Gm.) 
doses usuallj’^ clears up cases of hacil- 
luria. If orchitis, mastitis, parotitis, 
etc., occur, an ice-bag should be aj>- 
plied. At the first signs of suppura- 
tion, incise and drain. 

If bonc-lcsions complicate the dis- 
ease, the vaccines are worthy of a 
trial, and if they fail, operation is the 
only hope. Typhoid ])eriostitis does 
not always result in suppuration, 
but, as a rule, requires operation. In 
typhoid spine fixation is indicated. 

Bed-sores can be avoided by care- 
ful nursing. All tlie parts should be 
absolutely clean and dry. The sheets 
should he un wrinkled. The back 
should be sponged with alcohol. 
J'ressure should be avoided l)y the 
use of rubber rings. 

Treatment of Convalescence . — The 
convalescent acquires a ravenous ap- 
petite. As a rule, no solid food 
should be allowed for at least ten 
days after the temperature has re- 
turned to normal, if given too siK)n, 
it may give rise to a slight fever, 
called the “febris carnis.” The pa- 
tient may sit up at the end of the 
first week of convalescence. Emo- 
tional disturbances should be avoided, 
a.s they may cause recrudescence. Pro- 
tracted diarrhea may retard recovery. 
In these cases, restrict the diet and 
give large doses of bismuth. An as- 
tringent injection may be employed. 
The treatment of a relapse is that of 
the exciting cause. 

Gases of post-typhaidal insanity in 
the hands of an expert usually re- 
cover. If phlebitis has occurred, an 

tbuitic sWkiiig should be wotii dtir- 

■«- 


ing the day. If the collateral circula- 
tion is good, the swelling will disap- 
pear, but in most cases there is a‘ 
permanent disability. Cases of post^^ 
typhoid neuritis usually recover, at 
times, only after months or yesars. 
Massage of the paralyzed and atro- 
phied muscles is certainly the best 
treatment. 

The treatment of typhoid carriers is 
difficult. Urotropin .should be given 
persistently, and in large doses. 
Drainage of the gall-bladder will cure 
some cases. The vaccines, however, 
offer the best chances. Increasing 
doses are given at intervals of 10 
days, starting at 25 to 1500 million. 

THE PUBLIC HEALTH AS- 
PECT OF TYPHOID FEVER.— 
Typhoid presents one of the most 
serious problems before a commun- 
ity. It is the disease mo.st often 
caused by sewagc-p(»lluted water, and 
next ti> tuberculosis and pneumonia 
is the princi])al cause of sickness and 
death. There occur annually in the 
United States about 50,000 deaths 
from typhoid fever, the estimated 
number of cases being at least 
500,000. 

The bacillus of typhoid is taken in 
with food and drink which contain it, 
and is excreted from the body of the 
typhoid-fever patient with the feces. 
The latter gains access to the nearest 
water-supply and the typhoid bacilli 
infect the water. Precisely in this 
way epidemics originate in towns 
and cities which are obliged to drink 
the sewage of other municipalities 
located on their watershed. Of 
course, there is always a possibility 
of direct infection by coming in con- 
tact with the patient’s feces or urine, 
but epidemics cannot thus arise. 

Tbe problem is simply one of kcep- 

•tt 
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ing the bacilli out of the water-sup- 
ply, and this can be accomplished 
only by proper sanitation. In this 
country the location of towns along 
watersheds is such that the sewage 
of one community is nonchalantly dis- 
charged into the water-supply of the 
other. Proper disinfection of the 
water is, therefore, the only means of 
guarding against typhoid epidemics. 

Purification of Water. — A number of 
methods, all more or less efficient, have 
been introduced to purify water, either 
by or without filtration. One of the 
metho<is of piiritlration without bltration 
consists in exiiosinjr the water to the air 
in small streams. This was proposed by 
Lind, more than a century ago. The 
water is passed through a sieve, or a per- 
forated tin or wooden plate, then falling 
through the air in finely divided currents. 
Sulphuretted hydrogen, offensive organic 
vapors, and possibly dissolved organic 
matters arc thus removed. This process 
has been u.sed in Russia on a large scale. 

Again, typhoid bacilli are all destroyed 
by boiling water acting on them for 10 
minutes. 

Permanganate of potas.siiim is some- 
times used to purify w'atcr containing con- 
siderable organic matter. The perman- 
ganate rapidly oxidizes this matter. 
There is no certaint 3 ', however, that the 
germs of specific diseases are destroyed 
by this salt, in the proportion in which it 
could he used for water puriticalion, A 
yellow tint is given to the water by 
the permanganate w'hich is due to finely 
divided peroxide of manganese. This docs 
no harm, hut is unpleasant. Bromine has 
been used for a similar purpo.se, and is 
claimed to give gt)od results. It may be 
neutralized by ammonium or other alkali. 

In 1904, Moore and Kellerman, of the 
U. S. Bureau of Plant Industry, advised 
the use of copper sulphate, finding that in 
a ratio of 1:100,(XX) copper sulphate is 
an efficient germicide, destroying the colon 
and typhoid bacilli. It was also discov- 
ered that copper vessels arc capable oC 
purifying water through the colloidal 
copper. Later reports, however, showed 
that the claims of Kellemitan attd hts fol- 


lowers are greatly overdrawn. Aside from 
the fact that it would not be safe to intro- 
duce copper .sulphate into the system 
for a long time, the germicidal action of 
copper has been found to be very un- 
certain. 

Regarding the effect of copper and 
other metals on coli, it has been found 
that the organism disappears in the fol- 
lowing number of days: Zinc, 10 days; 
iron, 15 days; tin, 41 days; aluminum, 41 
days; copper. 43 days; lead, 97 days; and 
in another experiment: Zinc, 10 days; 
coi>per, 10 days; tin. 23 days; iron, 23 
days; lead, 23 days; aluminum, 31 days. 

Filtration . — Filtration has proven the 
ino.st reliable means of removing both 
suspended matter and bacteria from pol- 
luted w'ater. Filtration is practised t)n a 
small scale — domestic fillers — and on a 
large scale. Of the domestic filters onL' 
those made of nnglazed porcelain (the 
Pasteur filters) or infusorial earth ithc 
Berkcfeld filter) are to he relied upon, 
'rheir pores form tortuous channels in 
which the bacteria are retained. At 
length the filter is i)ermeated with bac- 
teria, which are pushed through, as it 
were, by the iiirntriing armies. 7'hc filter- 
ing unit should, therefore, he frequently 
scrubbed ami sterilized in the oven or )>y 
l)oiling at least once a in»uith. All other 
domestic tillers on the market arc prac- 
tically worthless, if not harmful because 
of the false security they give. 

On a large scale, water may he purilied 
'by sedimentation, slow' sand filtration, or 
the F.nglish method, and rapid sand fil- 
tration, or the .American method, also 
know'll as mechanical filtration. 

In sedimentation water is confined in 
reservoirs holding 30,(XK),000 to 50,000,000 
gallons and allowed to become clarified 
by the particles of mud falling to the bot- 
tom. Incidentally, the bacteria are car- 
ried down and some oxidation of the or- 
ganic matter takes place. Usually about 
75 per cent, of purification takes place by 
this method. In St Louis the water is 
treated with iron sulphate and lime before 
final sedimentation. The purification of 
the water is thus greatly enhanced. 

Slow Smd This method was 

originally employed ip London to re- 
move from water the matt^ in aaspeii« 
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, fiton. Later, however, Frankland showed 
that the filters also remove most of the 
bacteria. Since 1890 the Massachusetts 
State Board of Health has been conduct- 
ing extensive experiments cjii slow sand 
filtration, and placed it on a solid scientific 
basis. The principle underlying it is a 
biological one. 

The forces arc the same as operate nat- 
urally when a foul surface pool per- 
colates .slowdy through the ground and 
crops out in the form of a pure, sparkling 
spring. The upper layers the ground 
swarm with various bacteria which live on 
dead organic matter. Jn a word, the or- 
ganic substances of the W'atcr are at* 
tacked from all sides and converted into 
harmless mineral substances, the latter to 
be taken up by ibe plants as food. If 
any i>atbogenic bacteria hajipcn to be 
present they find a strange, uncongenial 
environment. The relatively low tem- 
perature chills them; then, being parasitic 
in nature, they canimt prepare food for 
themselves, while the food that they find 
is rapi<lly coiisiiinetl by their competitors, 
which are in greatly predominating num- 
bers. Thus, the pathogenic organisms 
soon perish. 

Similar comlitions prevail in the slow 
sand filler. Here we have a bed of fine 
sand alioiit three feet thick, through which 
the water percolates at a rate <jf 
to 4,(KX),()(X) gallons per acre per day. 
Suspended matter in the water passing 
through is deposited l>etwxen the sand 
grains, in the upper inch or two. The 
infusoria, alg<T, and bacteria in the water 
are m»w entangled and form a slimy film 
about the sand grains, on the surface of 
the bed. The vari<uis bacteria at once 
commence to w'ork, each specie.s per- 
forming its particular function and mak- 
ing a struggle for existence. The result 
of this i.s the transformation of the com- 
plex organic molecules into simple in- 
organic compounds. Pathogenic bacteria 
are enmeshed in this film and soon perish 
in the unfavorable environment. In time 
the upper mud-film becomes more com- 
pact, until but little water passes through, 
vi!t„ about once in three weeks. When 
this occurs, the filter is drained, the 
upper layer of the be^s removed, and fil- 
tration resumed. 


Sand filters have been installed in al- 
most all the large cities of Europe, and 
wherever installed have reduced typhoid 
mortality to a very small percentage. 

In this country the first slow sand filter 
was built by Kirkw'ood, in Poughkeepsie, 
N. Y., in 1877. The first filter, however, 
contributing to our knowdedge of the sub- 
ject, and which has .served as a model for 
other plants, h the slow .sand filter con- 
.struclcd in I^awrence, Mass., in 1893. This 
filter has been in operation ever since, 
giving excellent results, both as to im- 
jiroveinent of the polluted Mcrrimac 
water and reduction of typhoid mortality. 

Slow sand filters exist in a number of 
American cities, the most notable of which 
i.s AIban 3 s wdierc a covered slow sand 
filter was constructed by Mr. Hazen in 
1899. The improvement in the mortality 
frinn typhoid fever and diarrheal diseases 
has been very marked. 

Slow*^ sand filters have also been con- 
structed in Providence, R. I.; Washing- 
ton, D. C.; Hudson, N. Y.; Mount Ver- 
non, N. Y. ; Far Kockaway, L. 1.; Tlton, 
N\ Y.: Yonkers, X. Y.: Somersworth, 
N. n.; Ashland, Wis.; Superior, Wis.; St. 
Johnsbury, Vt. ; Milford, Mass.; Nan- 
tucket, Mass.; Nyack, N. Y.; Lambertville, 
N. J.; Salem, N. J.; Rock Island, III.; 
Grand Forks, N. D.; and are in the course 
of construction in Philadelphia, Pa.; I’itts- 
burgh. Fa.; Wilmington. Del., and other 
cities. Experience thus far gained war- 
rants the general proposition that prop- 
erly filtered water is fully equal in its 
hygienic purity to a pure natural supi)l 3 \ 

Mechanical Filters . — In the mechanical, 
rapid or American system of filtration, the 
water is conducted through sand as in 
slow sand filters. Foreign substances 
arc retained mechanically, but this reten- 
tion is aided by the application of chem- 
icals. Through these, and due to the ab- 
sence of biological action, the filters can 
be operated at much higher rates than 
slow sand filters. Their usual rate is 
125,000,000 gallons per acre per day, 
while slow sand filters are operated at 
about 3,000,000 gallons. A more rapid 
passage through a slow sand filter would 
be liable to wash the bacteria from the 
sand grains about which they live, and 
so interfere with success. 
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The chemicals usually used in mechan- 
ical filters are sulphate of aluminum or 
sulphate of iron and lime. The former, 
when used, is led into the water before it 
enters the filters and there combines with 
the lime naturally present in nearly all 
waters to form hydrate of aluminum and 
sulphate of calcium. The former, in- 
soluble, apRlomerates, by means of its 
stickiness, the bacteria and other par- 
ticles into masses such as cannot pass 
between the sand grains. When sulphate 
of iron and lime are used, the action is 
exactly similar, but hydrate of iron is 
formed instead. (.)wing to the more 
rapid operation, the dirt accumulates on 
the surface faster than it does in a slow 
sand plant, necessitating more frequent 
cleansing. 

Ill mechanical plants the cleansing of 
the sand is accomplished by turning a 
current of filtered water upward through 
the vsand, and at the same time agitating 
the whole bed of sand by means of rakes 
driven mechanically or by compressed air 
forced through the sand from bclc»w. All 
foreign matter is thus carried to the top 
of the filter, whence it is conducted to 
the sewer by pipes. The cleansing op- 
eration usually takes about ten minutes, 
and its frequency depends entirely upon 
the character of the water treated,— 
ordinarily about every twenty-four hours, 
2 to 5 per cent, of the filtered water being 
required for cleaning purposes. 

Skillfully constructed and operated, 
these filters are equal in efficiency to a 
slow sand filter; but, on tbe other hand, 
the mechanism of operation is much more 
complex, the possibility of some unlooked- 
for derangement greater, with consequent 
imperfect purification of the water. 

Chlorine Gas . — Compressed chlorine has 
been largely employed in purifying water, 
either alone or in combination with fil- 
tration. The method is remarkably effi- 
cient, and when carefully used is in no 
way objectionable. 

Flies in Typhoid, — The role of the 
domestic fly as a carrier of typhoid 
bacilli was definitely established dur- 
ing the Spanish-American and Boer 
Wars. A special commissipn found 


that flies were responsible for a se- 
vere epidemic among soldiers in the 
Southern camps in Florida. Flies 
were observed to swarm over in- 
fected fecal matter in the pits, and 
then visit and feed on the food pre- 
pared for the soldiers in the mess- 
tents. When lime had been recently 
sprinkled over the contents of the 
pits, flies with their feet w^hitened 
with the lime were seen walking over 
food. Typhoid gradually disappeared 
in the fall of 1898 with the approach 
of cold weather and the consequent 
disabling of the fly. 

This circumstantial evidence was 
substantiated by Firth and ITorrocks 
in Kngland; Hamilton, of Chicago, 
and Picker, of Leipzig. I'he latter 
caught flies in a house at Leipzig, 
where 8 cases of typhoid had oc- 
curred. "I'he flies were kejit in 10- 
liter flasks, into which sugar, strips 
of blotting-paper and typhoid bacilli 
were introduced. The typhoid cul- 
ture was spread on the inside of the 
blotting-paper. After 18 to 24 hours 
the flies were transferred to clean 
flasks, and this was repeated every 2 
or 3 days for over 4 weeks. They 
were at last killed with ether and 
crushed, and the remains transferred 
on gelatin. A growth of typhoid ba- 
cilli was obtained from flics crushed 
23 days after exposure to infection. 

*‘From their disease-carrying potentials 
tbe mouth and legs and intestines of flies 
are important parts. The six legs are 
bristly and strong, each leg has two claws, 
and between the claws there are soft, 
sticky pads called pulvilli, with which the 
fly clings to seemingly impossible slippery 
surfaces: for there are hairs around the 
pad which secrete a sticky fluid. Tbe 
mouth consists of a proboscis which ends 
in two flab!>y pads, which can be pro- 
truded and applied to tint food. There are 
no teethf. but eaeh tnou|h-^d hais some 
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hard ridge which can be used as rasps or 
saws (or breaking up small hard objects 
in the food; the dies’ saliva does the rest 
of the mastication. The saliva is poured 
out on to the sugar and a thick paste is 
made. The mouth-pads are there applied, 
and the paste is sucked up and swallowed. 
Then the fly moves on and repeats the 
process. Some of the paste adheres to the 
pads and the proboscis, and the fly then 
uses her front legs to clean her face. In 
consequence her legs become covered with 
food too and with any germs it may con- 
tain, and .she uses the hind legs to clean 
the front ones, and then they are all cov- 
ered with food and its germs. Hut the 
fly likes to live in the midst of plenty, 
and the more filthy the f<iod she has stick- 
ing to her mouth and legs, the better she 
enjoys it. The germs like it too, for the 
fly never has a bath. It is a grand dirty 
life for all concerned. 

“It can be readily understood how dis- 
ease germs live and rnulliply on these 
sticky .surfaces. , . . There is no doubt 
that germs are swallowed by flies, and can 
and do multiply within the boweLs of the 
insects. The tiy’n internal digestive appa- 
ratus is very simple. 'Phere is a throat 
winding up the proboscis, a long gullet 
leading to the .st«.unach and intestine.s. 
There is also a crop connected with the 
gullet by a long tube: this crop is a large 
distensible bag where food is stored until 
hunger requires its digestion. According 
to Dr, Graham Smith, house-flies, after 
a meal, frequently regurgitate drops of 
fluid from their mouth, and these drops 
are responsible for the larger mark.s on 
the lump-sugar or on the window-pane. 
The smaller marks are those of excretion, 
fully digested by the fly and passed from 
the intestine, which contain.s an almost 
pure nidus for bacteria. Thus are fly- 
specks made. Everything seems to have 
been disposed by a provident nature for 
the germination of germs on and in 
house-flies. These insects can harbor .and 
foster typhoid and cholera bacilli on their 
feet, on their mouths and proboscides.”—* 
E. H. Ross (“The Reduction of the bo- 
inestic Flies'’). 

PROPHYLAXlS.--"The primary 
r^gjponaiHlfty for the flpmd of the 


di.%ease rests, iti great measure, with 
the physician in charge of the case. 
It is incumbent on him to see that 
no avenue by which the bacilli can 
escape into the external world is left 
unguarded. All germs excreted by 
the patient should be at once thor- 
oughly destroyed. For this purpose 
no half measures should be tolerated. 
Disinfectants (true germicides, not 
antiseptics) should be employed, and 
in strength sufheient to destroy with 
certainty the germs in the material 
on which they act. . . . The disin- 
fection should i)e carried on day by 
day throughout the course of the dis- 
ease. Disinfection after the termina- 
tion of the disease is of minor im- 
jiortance. Disinfection of the air is 
also relatively unimportant. The 
germs are borne by the solid and 
liquid excretions, and the hands, 
clothing atid food soiled with them. 
Direct contagion, although possible, 
is rare. 

“To disinfect the urine the best 
solutions are: phenol (carbolic acid) 

1 : 20, in an aim)UiU equal to that of 
the urine, and Inchloride of mercury 
1 : 1000 in an anumnt that of fluid 
to be sterilized. These mixtures with 
the urine should stand at least 2 
hours. 

“In case there is demonstrable ba- 
cillnria, hcxamethylenamine may be 
given to cause disappearance of the 
bacilli from the urine, but under no 
circumstances should its administra- 
tion permit the disinfection of the 
urine to be neglected. 

“To disinfect stools, phenol is most 
useful. It is cheap and efficient, if 
used in strong solutions. The stool 
should be mixed with about twice its 
volume of 1:20 phenol solution and 
allowed to stand for several hours. 
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'‘Disinfection of the bath-water 
after use is best accomplished, ac- 
cording to E. Babucke (Centralbl. f. 
Bakteriol., xxvii, 800, EXX)), by the 
use of chloride of lime; 250 Gm. 
pound) of chloride of lime will ren- 
der the ordinary bath of 200 liters 
(quarts) sterile in '/> hour. 

“In cases in which sponging is 
practised, the amount of water used 
would be small, and would require 
correspondingly a small amount of 
the disinfectant. 

“If there be any expectoration, the 
sputum should receive the same care 
as in tuberculosis. It is best to col- 
lect it in small cloths, which may be 
burned. 

“All the linen leaving the patient’s 
bed or f)er.son should be s(»aked for 2 
hours in 1:20 phenc»l solution, and 
then sent to the laundry, where it 
should he boiled. It is recommended 
to boil the dishes from which the pa- 
tient has eaten before they are taken 
from the room. If tliis precaution is 
impracticable, they should at least be 
treated in some other way, as by 
wrapping in paper so tliat they can- 
not convey infection. I’hey should 
afterward be boiled or washed sep- 
arately from the other dishes. 

“It is also recommended that the 
nurse should wear a rubber apron 
when bathing or handling otherwise 
a typhoid patient, and should also 
wear rubber gloves or else wash the 
hands thoroughly in a 1 ; lOCX) bichlo- 
ride solution after she has finished, 
or she should wash thoroughly in 
soap and water, followed by 70 per 
cent, alcohol. 

“Great care should be taken to pre- 
vent access of flies to typhoid excreta 
and to food supplies. The room of 
the typhoid patient should be k^t 


thoroughly screened in fly season. 
The nurse or other attendants should 
be taught to regard every specimen 
of urine as a pure culture of typhoid 
bacilli, and should carefully avoid 
the spilling or scattering of drops of 
urine. 

“The danger from contamination 
wdth the urine should be impressed 
on the convalescent patient, who 
should be encouraged to continue the 
use of hexamcthylenamine and to re- 
port to the physician for examination 
of the excreta until it is satisfactorily 
shown that no more typhoid bacilli 
arc ])eing passed ])y the patient, 
cither in the urine or feces.” {Jour. 
Antev. MciL ylssoc.) 

Typhoid fever may also be com- 
municated by drinking contaminated 
milk, bacilli gaining access to the 
water used in washing the cans or in 
adulterating the milk. Direct con- 
tamination from the hands of a “ty- 
phoid carrier” is also possible. Once 
in the milk, tlie typhoid bacilli find a 
most favorable medium for rapid de- 
velopment. A milk epidemic can 
usually be traced by following out 
the cases on a suspected milk route. 

Other foods wdiich may carry the 
typhoid bacilli are oysters and 
green vegetables. Repealed epidem- 
ics have been caused by oysters kept 
in sewage-polluted beds. The cus- 
tom of fattening oysters in fresh 
water, often polluted, is pernicious. 

Lettuce, celery, radishes, and other 
truck-farm -products may carry ty- 
phoid bacilli as a result of the ferti- 
lization of small truck patches by 
human excreta. These vegetables, 
consumed raw, often after a perfunc- 
tory washing, constitute a serious 
menace. 

Ice may ie the source of 
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if manufactured from polluted water, 
or obtained from a polluted stream. 
Use of ice from an unknown source 
in drinking-water is inadvisable. 

Direct infection from sick to well 
is not uncommon when the attend- 
ant is careless in handling the patient 
or the soiled linen. I'his mode of 
transmission, however, is not a usual 
source of epidemics. 

Typhoid Vaccination. — This is the 
most important form of i)rophylaxis. 

Tlie vaccine (“typhoid prophy- 
lactic”) is a suspension of dead ba- 
cilli in .salt solution, with 0.25 per 
cent, of tricresol added as a measure 
of safety. 'Phe vaccine is accurately 
standardized by counting the bacilli ; 
5(X) millions are given as the first 
dose and KXX) millions each for the 
second and third, 10 to 20 days later, 
"fhe skin of the U])per arm is sterilized 
with iodine and the vaccine is injected 
suhcntane(jusly. 'fherc is a kical re- 
action consisting of a small red and 
tender area lasting about 4S liours. 
The general reaction, when present, 
gives rise to a headache and malaise, 
and sometimes to fever, chills, and 
occa.sionally nausea, vomiting or di- 
arrhea, Severe reactions do not oc- 
cur in more than 1 to 3 persons per 
1000. They all pass off (juickly and 
leave no trace. Only the hcalth}'^ 
should he vaccinated. 

In 1?>11 the use of antityphoid vac- 
cine was made compulsory for all 
men in the army under 45 years of 
age. As a result, both the morbidity 
and mortality from typhoid fever 
were practically eliminated. During 
the European war, vaccination 
against typhoid having been ripdly 
enforced in the main contetiding 
armtea» the incidence of the diseases 
was very , slight. Mdttj trduhfe ^ 


experienced from paratyphoid infec- 
tions, until systematic vaccination 
against these was likewise enforced. 
As a rule, a vaccine protecting against 
both the typhoid hnd the A and B 
paratyphoid organisms is now gen- 
erally employed. The initial dose of 
0.5 c.c. contains, in addition to 500 
million B. typhosus, half that number 
of each of the paratyphoid germs. 
Double this dose is, as a rule, subse- 
quently injected twice at eight to six- 
teen day intervals. 

PARATYPHOID FEVER.— This is 
produced hy 1 of 2 orjcjanisms, viz., either 
the paratyphoid bacillus “A” or “B.'" 

Symptoms and Diagnosis. — Willcox 
divided the cases into 3 groups: Those 
with sudden onset and characteristic symp- 
toms; mild cases, often classed as pyrexia 
of unknown orip:in; and severe toxic cases 
closely resembling true typhoid. 

As described by Torrens and Whitting- 
ton. there arc 2 distinct types of onset: 
()B per cent, of the patients feel increas- 
ingly ill for a variable number of day.s 
(tlic avcraj^c bcinji: 4) before they seek 
medical advice. The other 40 per cent, 
are overcome in a few hours or collapse 
while at their duties. Ihe symptoms 
noted, in the order of frequency, are: 
headache, diarrhea, alxlominal pain, ach- 
ing pains in the limbs, shivering;, extreme 
general weakness, backache, and epistaxis. 
Other less common but not rare symp- 
toms arc coupTh. nausea, and vomiting;, loss 
of aj)petite, dizziness, dcafne.ss and con- 
stipation. 

Usually a condition descrilied as “leth- 
argic,*' "heavy'” “drowsy,” "inert,” etc., is 
found, except in the mild cases; the tem- 
perature i-u the second week varies from 
99.2° to 102.4° F. (.37.3° to 39.0° C.) and 
produces the “spiky” temperature chart 
which is characteristic, a steady tempera- 
ture being observed in only 5 per cent, of 
cases; the pulse is low in proportion to 
the temperature, even mor> so than in 
tme typhoid, c.fir., a pulse of 70 when the 
taittperature is 103.$® F. (39.1® C.); the 
blo^-pressure is itsustty from 80 to 100 
mm; Hg., systolic. Spots, which occur in 
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Whicib last for 3 or 4 days, arc first seen 
aboat the 7th to the 10th day, but in some 
instances as late as the 35th day. The 
tongue is practically as in typhoid, and 
the abdomen offers^ no changes except in 
about 30 per cent, in which there is- some 
distention. The spleen is enlarged to pal- 
pation or percussion in 60 per cent. The 
only change in the chest is an occasional 
bronchitis. 

Complications. — The important compli- 
cations are bronchitis in about 4 per cent., 
meteorism rarely, hemorrhage (more com- 
mon in paratyphoid B) in about 5 per 
cent., perforation in 3 per cent., and 
thrombosis of the femoral vein in 3 per 
cent. Other complications and sequelae 
are: relapse, recrudescences of fever, 

pleurisy, empyema, abscess of lung, peri- 
carditis with effusion, tachycardia, laryn- 
gitis. tonsillitis, otitis media, parotitis, 
suppurative orchitis, neuritis, meningis- 
mus, mental weakness in convalescence, 
periostitis, pyelitis, cholecystitis, abscess 
of spleen, and peritonitis without perfora- 
tion. The mortality in paratyphoid B was 
found by Torrens and Whittington to be 
a little over 4 per cent.; of paratyphoid 
A, less than 1 per cent. 

Diagnosis. — A positive diagnosis can be 
made only by recovering the specific 
bacillus from the blood, feces, or urine, 
or, by discovering evidence in the blood 
that the patient has acquired, or is acquir- 
ing, an immunity to a specific infection 
(agglutination reaction). According to 
Carles and Marcland. a slow pulse, not 
above 80, is of some significance in the 
distinction of paratyphoid from typhoid. 

Treatment. — This is similar to that of 
typhoid fever. Editors. 

TYPHOID FEVER IN IN- 
FANCY. — According’ to Dr. (^riffith 
the onset in infants is, as a rule, de- 
cidedly shorter than later — ^roughly, 3 
to 4 days before the fully developed 
attack is reached, this being marked 
by the appearance of roseola or by 
the fever reaching its height. Iri 
about one-third of the case? the 
may be eaUed sudden/ the ten^^ 


medical aid is first invoked. The' 
step-like rise of the adult type is rare. 
Vomiting is a frequent early sympr 
tom, at times very troublesome; di- 
arrhea is oftener t)bserved than later 
in life, and is probably more frequent 
than constipation. Cough is not a 
very common early symptom, nor is 
abdominal distention. Loss of ap- 
petite is frequent; nose-bleed is un- 
common; there is not much prostra- 
tion. Convulsions are rare, and an 
finset .simulating meningitis is very 
unusual. 

In the developed attack vomiting is 
comparatively frequent ; diarrhea con- 
tinues to be oftener seen than con- 
stipation ; coating of the tongue is 
common, but dryness and fissuring 
are very exceptional; there is not 
mucli anorexia; distention is fre- 
quent, but not troublesome. Of re- 
spiraU>ry symptoms, cough is j)erhaps 
oftenest seen, but less common than 
in adults. Epistaxis does not often 
occur. The pulse maintains its 
strength except in the severer cases. 
Nervous .symptoms of the nature of 
depression are not at all a prominent 
feature in infancy ; and it is only in 
the severe cases that there is marked 
]>rostration. On the other hand, the 
manifestations of nervous excitation 
are oftener seen than later, viz., irri- 
tability, fretfulness, and crying. 

Roseola is perhaps as frequently 
seen in infancy a.s later, and seem- 
ingly tends to appear earlier in the 
attack, oftenest somewbere from the 
fourth to the sixth day ; and the same 
is true of 'splenic enlargement. Ab- 
senc^ of a leuebeytosis is as charac- 
teristic as in adults; also the Widal 
reaction.' ' ■ 

|$ ppt chatacter-^ . 
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kite, «nd variations are wit- 

nessed. It feay continue elevated 
from 103® to 105® F. (39.4® to 40.5® 
C.), Uttk influenced by bathing, for 
a week or more ; then becoming more 
irregular. In many other cases it is 
very irregular throughout. The final 
fall is often rapid, almost by crisis. 
It is always more rapid than in 
adults, lasting only three to four 
days, and being without the evening 
rise and morning fall. The total 
course is three weeks or less ; in 
. many, not over two weeks. 

TYPHOID FEVER IN EARLY 
CHILDHOOD. — Tlu' onset is not 
so sudden as in very many cases in 
infancy, yet often abrupt, '['he at- 
tack may be ushered in by convul- 
sions, or may exhibit for a few days 
c(mfusiiig meningitic symptoms. Of- 
tener, however, tlie onset is remark- 
ably insidious, nothing of importance 
being suspected until, perhaps, the 
roseola and enlarged spleen arc found. 
It is thus frec|iu*ntlv difficult to de- 
termine when the attack commenced. 

In the eruptive stage there is gen- 
erally an absence of tlie evidences 
of the typhoid state so common in 
adults. Nervous symptc»nis arc little 
marked ; at most, as a rule, some ap- 
athy, with, perhaps, slight nocturnal 
delirium. Diarrhea is less frequent 
than in either infancy or later child- 
hood, Dryness of the tongue is rare. 
Vomiting is more common than in 
adults. Abdominal distention is .sel- 
dom troublesome. The temperature 
is more suggestive of typhoid fever 
than in infancy, but the third stage is 
always short and without any remit- 
tent character. The total duration is 
two to three weeks. Complications 
are infrequent To all this thete are,, 
of eoutse, nnmeroua escceptiona. ;; 
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TYPHOID FEVER IN LATER 
CHILDHOOD. — After the age of 6 
years, the disease gradually ap- 
proaches the adult type, especially 
after the age of 10 years. Diarrhea 
is now often troublesome, due to 
greater intestinal ulceration. Hem- 
orrhage and perforation are more 
liable to occur. The typhoid state is 
more likely, yet not to the extent 
seen in adult life, and only in severe 
cases. The course is longer than be- 
fore, frequently equalling the ordi- 
nary 4 weeks of the adult, and the 
temperature of the third stage is 
often more remittent. 

The pathology is the same as in 
adults, except that ulceration of the 
ileum is less cf)mmon. Splenic en- 
largement is prominent, and should 
be sought Avhere the diagnosis is 
doubtful. 

The treatment, as in adults, is 
.symptomatic, and depends largely on 
the condition of the patient. Careful 
nursing and attention to diet are of 
far greater importance than drugs. 

A. Robin, 
Wilmintfton, Del. 

TYPHUS FEVER (Typhus Grav- 
ior; Typhus Exanthematicus; Camp 
Fever; Ship Fever; Jail Fever; Spotted 
Fever; Putrid Fever.)— DEFINITION.— 

An acute infectious febrile disease, com- 
mencing abruptly, continuous in type, 
reaching its crisis in about two weeks, 
accompanied by maculated or petechial 
spots on the surface and prominent 
nervous symptoms. 

SYMPTOMS. — The period of incuba- 
tion lasts between seven and fourteen 
days. The patient then abruptly develops 
pains in the head, back, and limbs, with 
a chill or alternations of heat and cold, 
soon followed by decided fever and 
inarki^ {prostration. Epistaxis has been 
uottd. The face becomes markedly 
Suahed, the skin dry and red, and the 
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vessels of the conjunctiva injected. The 
tong'ue usually shows a white coat, the 
mouth is dry, the pulse frequent and 
moderately full, the bowels inactive, and 
the urine dark and scanty. There is 
much restlessness, or mental dullness, 
with indications of delirium. The .spleen 
is usually early enlarged. 

The symptoms reach their climax in 
five to seven days. The temperature ad- 
vances with but little or no morning re- 
missions from 103®- F. on the first day to 
104® or 106° F. on the fifth or sixth day, 
after which it recedes one or two degrees 
each morning, rising again in the after- 
noon and evening. During the same 
period the tongue becomes more thickly 
covered with a dry, brown coat; .sordes 
appears; the pulse often reaches 120 to 
130 per minute, and is less full. The 
breathing is accelerated and shallow; a 
dry, congested con<Htion of the respira- 
tory membranes is generally present, and 
later more or less hypostatic lung en- 
gorgement. 

In most cases a rash appears between 
the third and fifth days, first over the 
abdomen and upper chest, then, in two or 
three days, over the back and extremities. 
The face, though red and swollen, .seldom 
exhibits the eruption. Many of the .spots 
are dull-red and appear as though be- 
neath the cuticle. Others are more pap- 
ular, and in severe cases they undergo 
hemorrhagic transformation or begin a.s 
petechia?, pre.senting later a dirty, bluish 
color, and only partially disappearing on 
pressure. Tii mild cases the eruption is 
generally slight, or even absent. A dis- 
tinct leucocylosis generally exists. 

In H few .severe cases vomiting and di- 
arrhea occur early in the di.seasc, b\Tt, as a 
rule, the stomach and bowels arc inactive 
and the ‘abdomen free from gurgling and 
tympanites. The delirium is frequently 
of the alert, violent type, but may pa.ss 
into coma vigil. In the mo.st severe cases 
the patient becomes early and persistently 
delirious, the conjunctival vessels injected, 
and the pupils small. A copious petechial 
or hemorrhagic eruption appears, the 
temperature rises to 105.8° or lp7.6* F, 
(41° to 41.9°* C.), and the pulse to 140 per 
minute and wcak.^ The urine i« acanty 
and albutpinous. Tremor aubfififltuei 


tendinum are marked, Sodi 
ally end fatally in the fiiat week, W 
larger number of fatal cases these 
toms develop more slowly and do not end 
in death until the end of the second week 
or the first half of the third. When the 
patient Is progressing toward recovery 
there is dullness and light delirium, from 
which the patient can be more readily 
rou.sed during the morning hours. Such 
cases may reach a crisis about the end of 
the .second week, when the patient falls 
into a more natural sleep, awakening later 
with his mind clear, skin moist, and urine 
free. After one or two bowel evacua- 
tions, rjq^id defervescence follow.s, and in 
two or three days convale.scence i.s fully 
established, though accompanied by great 
prostration. The skin lesions, except the 
pclcchifo, pass off before the deferves- 
cence. F.xccptional cases occur during 
almost every epidemic, featured by active 
diarrhea and vomiting. Again, cases are 
occasionally met with in which laxativ’-cs 
are required throughout the course of the 
disease. Such cases generally exhibit 
much delirium (^r stupor and subsultus. 

Brill*s Disease. — A mild form of typhus 
fever has been shown by Brill and others 
to be rather common in the eastern Ignited 
Statc.s, having probably been mistaken 
previously for typhoid fever, which, in 
some ways, it re.'femblcs. Anderson and 
Goklberger showed, in 1912, that this mild 
typhus was identical with the typhus 
(“tamarilh>”) frequently met with in 
*Mexico. The condition should manifestly 
be constantly borne in mind by the phy- 
sician in the presence of doubtful typhoid. 

DIAGNOSIS. — The diseases with which 
typhus has been oftenest confounded arc 
typhoid, cerebro.spinal meningitis, malig- 
nant nica.sle.s, septicemia, and some ca.ses 
of acute miliary tuberculosis. The chief 
diagnostic features in the differentiation 
from typhoid fever arc the short pro- 
dromic stage in typhus; the more marked 
chill; the more prompt fever, without 
morning remi.ssions during the first week; 
the more. severe pain.s in the first stage; 
the greater delirium, stupor, and sub- 
sultus, with little or no diarrhea or tym- 
panites; and especially the papular or . 
peicd^ial . eruption, whieb appears earlier 
m a sjngSi pot ..completely 
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on ajtd !* cotftttnon on the ex- 

tremities, Ah ' emption of dark-red or 
purplish mactileB may, however, appear in 
advance bi, or be interspersed with, the 
more papular clusters. The Widal reac- 
tion and blood-cultures are important as 
differential laboratory tests. From meas- 
les typhus is disting\iishcd by the appear- 
ance of the eruption on the abdomen and 
chest first instead of the face and neck; 
the less prominent cor 3 ''za and o<.>ugh; the 
absence of Koplik's spots, and the less 
severe course (except in malignant meas- 
les). The usual drop in temperature 
coincident with the measles eruption does 
tiot occur in ij'^phiis. Cerebrospinal fever 
is distinguished by the more intense nerv- 
ous phenomena, with somew'hat less pros- 
tration; the more common vomiting; the 
usually lower fever; Kernig’s sign; the 
p(\sitive lumbar puncture, and, perchance, 
the existence <jf an epidemic of this dis- 
ease at the time. The eriiption in cere- 
brospinal meningitis is macular and less 
constant than in typhus. Differentiation 
of typhus from septicemia may be impos- 
sil)le until after a few days* observation. 

Briirs disease is to be differentiated 
from typhoid by the short incubation (4 
or 5 (lays); the chill; the reaching of the 
fastigium in three days.; the relatively 
slight temperature remissions; the defer- 
vescence not exceeding fX) hours in dura- 
tion; the niaculopapular erni)tion, with 
periphery indistinct and irregular; its not 
infrequent appearance (Ui the limbs, and 
occasionally on the palms and sole.s, as a 
single crop, with petechiie occasionally, 
and sometimes confluence; the early ap- 
athy and prostration; labial herpes in 6 
per cent, of cases; constipati<»n almost in- 
variable; no bowel hemorrhage; headache 
intense and persi.stcnt; Widal and blood- 
cuUures alway.s negative; absence of re- 
lapse, and convalescence speedy. 

ETIOLOGY AND PATHOLOGY.— 
Typbus fever prevails chiefly among those 
living in overcrowded, uncleanly, and ill- 
vcntilated houses, camps, prisons, and 
almshouses, and with insufficient food. 
The formerly prevalent “ship typhus'* of 
sailing vessels is how practically un- 
known, owing to the. more rapid and 
isankary emigrant passgjger traffie in fete 
'decadea estatsllslied. The disease ttt its 


severe, typical form is rare in the United 
States, occurring chiefly in certain dis- 
tricts bordering on the Baltic Sea, in 
Hungary and Turkey, in southern Italy, 
in northern Africa, and to some extent 
in the British Isles. It is largely a cold- 
weather disease. No age is exempt, 
though children under 6 years seem rela- 
tively insusceptible, and about two-thirds 
of the cases occur between the ages of 
15 and 40. Numerous physicians and 
nurses have been victims. 

That the virus of typhus i.s transmitted 
by the body louse has been abundantly 
proved by Nicolle, Ricketts, and others. 
The head louse is probably also a carrier 
(Anderson and Coldberger), but not the 
crab louse. The disease is apparently not 
transmitted b}' fornites, nor by direct con- 
tact unless such contact permits of ex- 
change of body lice. Various organisms 
have been described as the cause of the 
disease. Evidence has been presented that 
the Bacillus ty/^hi cxanihcmatici described 
by IMotz, of New York, in 1914. and 
studied also by Haehr. Olitsky, Denzer, 
and Husk, is the actual etiological factor. 
It is a gram-positive, anaerobic bacillus, 
was obtained from the blood of typhus 
patients, recovered from animals, and 
yielded agglutination and complement- 
fixation reactions with blood taken after 
the crisis. According to Friedberger, the 
Bacillus protcus X 19 of Weil-Felix is the 
pathogenic agent. Craig and Fairley 
(191H) deemed the agglutination test with 
this organism (Weil- Felix reaction) an 
invaluable diagnostic aid. 

The intestinal follicles in typhus may 
be swollen, but Peyer’s patches and the 
mesenteric glands show no change. The 
early splenic enlargement is likely to have 
subsided after the middle of the second 
week. 

PROGNOSIS. — Murchison, in 18,592 
cases of typhus, collected from the lead- 
ing hospitals of I-ondon, Edinburgh, Glas- 
gow-, and Paris, found an average mor- 
tality of 18.78 per cent. During severe 
epidemics the mortality in European hos- 
pitals has been from 20 to 25 per cent., 
and in unsanitary surrounding.s it may 
rise to SO per cent. In mild epidemics it 
may not exceed 10 per cent. In the mild 
American cases described by Brill it is 
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less thsLn 1 per cent, (one death among 
Brill’s 255 cases). Crowding, evcrexer- 
tion, alcoholism, a petechial eruption, hy- 
perpyrexia, a soft or irregular pulse, and 
pulmonary or renal complications are un- 
favorable prognostic features. In the 
aged and in small children the mortality 
i.s high; in older children, low. 

PROPHYLAXIS.— This consists essen- 
tially in the destruction of lice that may 
have become infected with the virus, and 
in avoidance of all contact with the pa- 
tient or his effects until this has been ac- 
complished. The patient’s clothing should 
be .sterilized or burned up, his hair 
clipped, and the head washed with 4 per 
cent, phenol solution. Those living with 
him should be similarly dealt with, and 
the premises thoroughly cleaned — prefer- 
ably fumigated with sulphur (not formal- 
dehyde>, using 2 pounds of sulphur for 
every lOOC) cubic feet of space, properly 
sealing the room, and not opening it for 
at least two hours. General prophylaxis 
during an epidemic consists in isolation 
of the patients in tents or temporary bar- 
racks, periodic inspection of crowded, un- 
sanitary premises, and a general campaign 
against lice. Prophylactic vaccination has 
seemed effectual in tests made in Serbia, 
Russia, and Mexico (Plotz). 

TREATMENT. — Absolute rest in bed 
and pure, fresh air are essential. A liquid 
diet should be given, comprising milk and 
its modifications, albumin-water, broths, 
and even eggs. Milk crnilaining 1 ounce 
(30 c.c.) of fresh lime-water in every 6 
ounces (180 c.c.) may be alternated at 
two-hour intervals with a broth. An at- 
tempt should be made by giving water 
freely at regular intervals, to augment the 
output of urine to several liters (quarts) 
a day. A mixture of equal parts of liquor 
ammonii acetatis and spirit of nitrous 
ether may be given to promote diaphore- 


sis as well as diuresis, and CfdMM ad** 
ministered to evacuate the bowel, to be 
followed by saline purgatives in the $ab« 
.sequent course of the disease. Warm 
enemas, containing 2 drams (8 Gm.) of 
sodium chloride, are useful. Irrigations 
of the nose and mouth with some mild, 
alkaline, antiseptic solution are indicated, 
as in typhoid fever. 

For the fever, hydrotherapy, preferably 
in the form of the cold tub-bath, as in 
typhoid fever, should be instituted; in the 
mild cases, cool sponging or packs may 
suffice. For the nervous symptoms, an 
ice-bag or cold cloth should be kept in 
contact with the head, and where there is 
pronounced delirium or headache, or 
sleeplessness, Dover's powder, 10 grains 
(0.6 Gm.), with bromides, 20 grains (1.2 
(iin.), may be given, or, better, in severe 
cases, morphine subcutaneously. 

When evidences of circulatory weaken- 
ing appear, not uncommonly accompanied 
by shallow respiration, impaired resonance 
over the lung bases, and increasing 
stupor and muttering delirium, stimulants 
such as strychnine, gr. ^4o to 1,^0 (0.001 5 
to 0,00,3 Gni.) hyp()<lermica11y. caffeine 
sodiobenzoate, 7yi grains (0.5 Gm.) hy- 
podermically, camphor oil injections, and 
digitalin, gr. % (0.012 (^m.) hypodermic- 
ally, are indicated. To reduce the chances 
of serious hypostatic congestion the pa- 
tient should be frequently rolled from 
one side to the other. Laryngeal edema 
jiiay require tracheotomy. Saline infusion 
should be avaibiblc for immediate execu- 
tion at any time after the eruptive stage. 

During convalescence, which is usually 
rapid, nutritious but easily digested food 
should be supplied. The patient should 
-be kept very quiet for some days after 
defervescence, a depressive circulatory 
reaction, as a rule, following the cessation 
of fever. S. 


u 

ULCERS AND VARICOSE tritmted to the retention in the blood 
ULCERS. Sec Vascuiae System, of >abstances wliich should normally 
SuRGicAx- Diseases of. have teen excreted in the urine. It 

UREIkQA. — Uremia is a teem ap- is triet with in. otiier 

plied to a group of sy)^to«^ : ,at)« djeeai^ 13$ ^d(ne|:it 





scarUtinal nci^hritis, tuberck, 

suppuration, etc.), in diseases such as 
cholera, typhus, and yellow fever; 
and also in cases of anuria, obstruc- 
tive or non-obstructive, pregnancy, 
and parturition. 

SYMPTOMS.—Two clinical types 
of uremia may be distinguished, the 
acute and chronic: — 

Acute uremia includes all the cases 
in which the symptoms dcv^elop sud- 
denly. It occurs not in the dif- 
ferent forms of nephritis, but also in 
angina pectoris, pulmonary emphy- 
sema, chronic endarteritis, and other 
disorders, and seldom lasts more 
than a few days. Two main forms 
are commonly recognized: the coma- 
tose and the convulsive. 

In the acute comatose form, coma 
develops rapidly after the apjiearance 
of headache, vertigo, more or less 
disturbance of vision, vomiting, som- 
nolence, general malaise, (»ften with 
a positive Babinski reflex preceded 
by a preliminary^ depression of all 
reflexes; or it may be unattended by 
premonitory symptoms. In some 
cases, epileptoid convulsions alter- 
nate with coma. Tlie face is usually 
pale ; the pui)ils react slowly to light 
and arc <lilated or unaltered ; in other 
cases we may observe a red spot on 
the cheek, injected conjunctiva*, and 
contracted pupils. There is a pe- 
culiar, stertorous breathing — not the 
deep snoring observed in hemor- 
rhagic apoplexy, but a sharper, more 
hissing sound, prcxiuced by the rush 
of expired air on the hard palate or 
teeth. Anuria is frequent and may 
occur as initial symptom. Amaurosis, 
which disappears as suddenly as it 
sets in, may also occur; deafness 
likewise, though rarely. Indicanuria 
IB nsosHy prtieBt IWth oay ocMf 


in a few hours from a rapid deepen- 
ing of the coma; or the patient may 
recover and continue permanently 
free from the symptoms. Again, 
uremia may recur, sooner or later, 
and death follow. 

The acute com*ulsix^c form may be 
marked by symptoms almost exactly 
simulating those of epilepsy; there 
may be no loss of consciousness; or 
the spasms may be confined to cer- 
tain groups of muscles, and thus sim- 
ulate tetanus. The attack is sudden, 
w'itb or without w^arning. It may be 
a single attack, or a rapid succession 
of them may cx-cur: 5 or 6, or even 
more, in the course of twelve hours. 
These attacks may prove capidly 
fatal, either during the paroxysm or 
in the coma which succeeds it ; i>r 
they may be recovered from. Con- 
vulsions may (Kcur in any of the 
various forms of Bright's disease, but 
most frequent ly in the cirrhotic and 
iiitlammatorv varieties; they may, in- 
deed, ])e the first waming of the ex- 
istence of cirrhosis of the kidney. 

Both these acute types may be so 
merged as to render the identification 
of either impossible. Hence, the so- 
called "w/.red fonn' some authors. 

Chronic uremia develops gradually, 
as a rule, and may not be recognized 
at once, although the pathognomomic 
listlessness and indifference of man- 
ner in cases of Bright\s disease be- 
comes somewhat more marked. The 
movements become slow'er, and 
speech is somewhat indi.stinct. Dim- 
ness of vision, tinnitus aurium, an 
uneasy feeling in the head, or, per- 
haps, violent and persistent head- 
ache may be present. Asthmatic at- 
tocks— asthma — most frequent 
at night may occur. There is. as a 
rule, marked pallor. The Wood-pres- 
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sure is g-enerally high, 200 mm. or 
more, and the heart is often hyper- 
trophied. The symptoms occasionally 
improve or disappear, but they uni- 
formly recur, and gradually become 
more intense. 

The drowsiincss may pass into 
stupor. When the patient is roused 
to speak, articulation is at first thick 
and indistinct, but, later, he cannot 
be made to respond; stupor deepens 
into coma ; the breathing assumes 
the characteristic stertor before men- 
tioned ; Cheyne-Stokes breathing may 
occur independently of the comatose 
state. Stomatitis, with fetor of the 
breath, redness, swelling and tender- 
ness of the oral mucosa, hiccough, 
vomiting, and diarrhea arc common. 

Exceptionally, the patients may 
'suffer from a noisy delirium, in 
which prolonged liowling alternates 
with muttering or with paroxysms of 
excitement, or delusional insanity 
(folic Brujhtiquc) , There may be 
low prolonged muttering, with a 
repetition of the same word or 
phrase. Subsultus tendinum and 
twitching of the facial muscles arc 
commonly seen throughout. Cramps 
in the muscles, especially in those of 
the calves, arc common. Convul- 
sions, diarrhea, and vomiting are fre- 
quently present. h!pistaxis may oc- 
cur, but is rare. FVuritus is usually 
complained of, and is thought to be 
due to irritation of the cutaneous 
nerves by the urea excreted adven- 
titiously by the sweat-glands. In- 
deed, crystals of pure urea may cover 
.the body with a frost-like but odor- 
less coating. The action of the heart 
and pulse is strong at first, then- 
feeble. The temperature tends to be 
subnormal excepting during eonyul- 
sions. but may become considecatbly 


elevated when death is approachitig. 
The patients pass into a condition of 
great prostration, with alternating 
delirium and stupor ending in fatal 
coma. Death may occur, as an ex- 
ception, in the early stage of the 
inflammatory form. Chronic uremia 
may continue many weeks. 

DIAGNOSIS. — Acute comatose 
uremia may closely resemble cerebral 
apople.vy with loss of consciousness, 
but may be distinguished from it by 
the absence of unilateral paralysis, 
the character of the breathing, pulse, 
and heart-action, and the urine. 

Acute convulsive uremia may re- 
semble epilepsy, but it usually lacks 
the initial cry, the death-like pallor, 
the predominance of unilateral con- 
vulsions, the inturnhig of the thumbs 
upon the palms, and the loss of reflex 
irritability. The urine, after an epi- 
leptic seizure, may reveal the pres- 
ence of albumin and a diminution of 
urea, but it scK>n returns to a normal 
condition ; in uremia it is always dis- 
tinctly alhiiminrais. The condition 
of the pupils and the examination of 
the urine will distinguish this condi- 
tion from poisoning by opium or 
belladonna. 

Chronic uremia, when fairly estab- 
li.shefl, is usually recognized without 
difficulty. An examination of the 
urine furnishes the most valuable 
evidence. Chronic uremia may some- 
times resemble meningitis, from which 
it may be differentiated by the his- 
tory of the illness, the condition of 
the urine, the temperature, breath- 
ing, and weak pulse and heart action. 
Certain cases develop gradually and 
past into a typical typhoid state; 
such, are met most frequently at or 
gfter middie life and iu connection 
with ebtonte interstitial ne^hritts* 
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Renal insufficiency should be de- 
termined by the phthalein test and 
others given in vol. Vf, p. 203. 

The writers recognize 3 types of 
so-called “uremia.” The first, fea- 
tured by convulsions, is merely a 
chloridcmia, and occurs mostly in the 
young; the second, true uremia 
(azotemia), occurs at all ages, and the 
third, pseudouremia, after 40. Re- 
covery is the rule in the first type; 
death is inevitable in true uremia, 
while pseudouremia permits of pro- 
tracted survival. Treatment of the 
first type requires restriction of salt 
and water; of the second, restriction 
of protein food and salt, with plenty 
of water; of the third, some restric- 
tion of fluids, with rest and event- 
ually Ionics and heart stimulants. 
Thc first type is essentially mechan- 
ical, from retention of salt and water; 
in the second, toxic, urea and indican 
being the main toxic substances. In 
the third, or arteriosclerotic type, 
the symptoms resemble true uremia, 
but are due merely to deranged cir- 
culation. Hlood indican reveals true 
uremia. Heim and Tchertkoff (Rev. 
med. de la Suisse rom,, Jan., 1918). 

ETIOLOGY. — That uremia is due 
to the retention of oxcrementitious 
products is undoubted^ but the na- 
ture of these products is unknown. 
Herter has shown that it could not 
be urea, though it is in marked ex- 
cess in the blood. Strauss found the 
ammonia and nitrogen content of the 
blood greatly increased, notwith- 
standing the marked hydremia, the 
brain and kidneys being also edema- 
tous — a fact believed by some to ac- 
count for the symptoms. A fall of 
the CO 2 tension belOw normal causes 
acidosis, according to Straub and 
Schlayer. Croftan had previously 
urged acidosis of metabolic origin as 
the most probable pathogenic a^t. 
Cetebra! anemia is thought by 
'l^- .exj^ain' the V' 


PROGNOSIS. — The occurrence of 
uremia is always grave. When, how- 
ever, uremic convulsions are due to 
acute disease, the prognosis is more 
hopeful, as the conditions leading up 
to them are often amenable to treat- 
ment. Puerperal cases are very fre- 
quently recovered from, as the com- 
bination of circumstances to which 
they owe their origin is of short 
duration. The chronic form of ure- 
mia is hopeless, though life may, by 
j'udicious care, be prolonged. 

Experiments showed that the thy- 
roid has unquestionably some influ- 
ence on the clinical picture of uremia, 
either by neutralization of toxins or 
by stimulating the adrenals. It has a 
toxin-destroying function. Remond 
and Minvielle (bull, dc I’Acad. de 
med., Mar. 6, 1917). 

TREATMENT.— The first indica- 
tion is to restore the secretory func- 
tions of the kidneys. To this end we 
may apply dry cups, leeches, hot poul- 
tices over the loins and administer 
bland diuretics. It is often found that 
the action of diuretics is delayed until 
the bowels have betm well emptied by 
means of salines or elaterium. Cal- 
omel, sometimes recommended, tends 
to irritate the kidney, and should not 
be used, 'fhe use of the hot pack or 
of diaphoretics will hasten and assist 
the action of a diuretic. Venesection 
is a valuable measure, especially in 
puerperal and acute inflammatory 
cases. Lumbar puncture is in many 
instances helpful. Gastric lavage 
has also been used for the latter 
purpose. Saline solution should be 
avoided, owing to retention of the 
chlorides and the likelihood of in- 
cre^tng the hydremia, besides dis- 
turbing the osmotic balance. 

If the blood-pressure is high and 
the pulse tense, nitroglycerin is indi- 
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cated. Anders recommends its free 
use, and combines it with aconite, 2 
minims {0.12 Gm.), the dosage being 
adjusted to the intensity of the vas- 
cular tension. Amyl nitrite, inhaling 
10 drops, is very efficient, with spirit 
of nitrous ether, to sustain the effect. 
If the heart’s action becomes feeble, 
digitalin, caffeine, or strophanthus 
may be used, but not if the blcx>d- 
pressure is still high. 

An essential feature is the with- 
holding of all foods during an attack 
of uremia. Frequent irrigation of 
warm water will, besides keeping the 
bowels free, enable the body to ab- 
sorb water, if it needs it. 

C. E. DE M. Sajous, 

Philadelphia. 

UREA, DETERMINATION 

OR — Normal human urine contains from 
I to 3 per cent, of urea. If much less 
than 1 per cent, the patient h retaining 
poisonous prodtsets that should be elimi- 
nated; if more than 3 per cent. hi.s loss is 
greater than his gain and his metabolism 
is on the down grade. For a man on a 
mixed diet the daily average excretion of 
urea varies from 24 to 40 grams, average 
33 grams; on a non-nitrogenous diet or 
while fasting the excretion w'ill vary from 
15 to 20 grams. Women excrete rather 
less, from 20 to 32 grams. As much afs 
100 grams have been excreted when a 
very rich protein diet was used. 

SPECIFIC GRAVITY METHOD.— 
As urea is the main factor in the specific 
gravity of urine, the latter is an approxi- 
mate measure of the amount of urea, if 
the urine contains no sugar. From long 
observations it has been found that a 
specific gravity of 1014 corresponds to 
about 1 per cent, of urea, of from 1014 
to 1020 to about 1.5 per cent, of from 
1020 to 1024 to about 2 or 2.25 per cent., 
and of 1028 to about 3 per cent. This will 
not hold good in fever and cachexia, 
w'herc diminished chloride excretion is 
the rule. Sugar, if present, must first be 
removed by fermentation in applying thi$ 
method. ‘ ^ 


SODIUM HYPOBHOMITE 
METHOD.— The estimation by this 
method may be quickly made by use of 
the Doremus ureonieter. This consists of 
a specially constructed tube with grad- 
uations and a pipette capable of measur- 
ing one cubic centimeter. The reagent 
used is the hypobromite of soda. This 
solution is, however, unstable and is 
commonly made for each test; but the 
formula devised by the late Dr. Charles 
Rice of Hellevue Hospital enables the 
physicians to keep on hand two stable 
solutions ready for use and obviates the 
necessity of opening a bottle of bromine 
every time a test is made. They are easily 
prepared, but pure chcmicalH should l>e 
uesd. 

This method, though easy of applica- 
tion, is not entirely reliable, as urea is 
not completely decomposed by sodium 
h 3 '^pobromite in the concentrations occur- 
ring in the urine, and a number of otlier 
nitrogenous compounds, as ammonia, cre- 
atinin, etc., suffer partial decomposition 
and vitiate the result. Occasionally one 
of the two errors mentioned neutralizes 
the other (C. G. L. Wolf). 

Souttfon a. 


Sodium hydroxide 40 Gm. 

Distilled water 100 c.c. 

Souttion B. 

Bromine 12.5 Gm. 

Sodium bromide 12.5 Gm. 

Distilled water 1(X) c.c. 


For use, take 1 part of each solution 
and 3 parts of water. 

Jn making the determination illl the 
tube with the sodium hypobromite .so that 
no air remains in the blind end. Then 
with the pipette measure 1 c.c. of the 
urine and carefully and quickly pass its 
curved beak back into the bottom of the 
filled tube as it is tilted forward, to pre- 
vent e.scape of gas. Then gently pass the 
urine out of the pipette by means of the 
nipple attached, until it is entirely emp- 
tied. Thue lighter urine rises to the top 
through the hypobromite solution and its 
urea is decomposed, giving off two gases, 
one of which is reabsorbed; the other, the 
nitrogen, ts eoUected at the top, atid as 
soon Am frothing ceases the quantity 
of urea he read off directly by means 
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of the on the tube giv- ammonium compounds are readily soluble.) 

ing the f^reents^ge. The fluid in the distillation flask is diluted 

If, as is rare, the urine contains more to about 400 c.c., rendered alkaline through 
than 3 per cent of urea it will be ncces- the addition of IS to 20 c.c. of 10 per 
sary to do the test again, using urine cent, sodium hydroxide (or 25 c.c. of 15 
diluted half with water and of course per cent, sodium carbonate), and distilled 
multiplying the percentage thus obtained for forty minutes into an excess of stand- 
by two. ard acid. The residual acid is then ti- 

DAVy*S METHOD. — Pour a measured trated, and the urea nitrogen calculated 
quantity of urine into a graduated (metric) (after subtraction of the previously deter- 
tuhe partly filled with mercury, add an mined ammonia nitrogen). In dextrose- 
excess of the hypochlorite of soda and containing urines this method may he 
invert the lube. In a few seconds de- employed in combination with the Morner- 
composition of the urea commences, the Sjoqvisl method, 
carbonic acid is absorbed by the hypo- 
chlorite and the nitrogen collects in the 
upper part of the tube, from which the 
urea content nia^' be easily calculated. 

BENEDICT’S METHOD.— In this 
method a sulphuric acid bath is required 
which must bo kept at a temperature of 
from 162° to 165° F. The technique rec- 
ommended for the estimation of urea in 
ilrinc is as follows: 5 c.c. u( urine are 
introduced into a rather w'idc test-tube, 
and about 3 grams of potassium bisul- 
pbatc and from 1 to 2 grams of zinc sul- 
l»hate are added. (The quantities of these 
salts may be measured roughly. An excess 
f»f the zinc salt is to be avoided, a.s too 
large a quantity tends to cau.se slight 
frothing during the final di.^tillation.) A 
bit of paraffin and a little powdered 
pumice or talc are then iutroduccil into 
the tube (to prevent frothing and spat- 
tering) and the mixture boiled practically 
to drynes.s, cither over a free flame or, FOLIN’S METHOD. — This method is 
more conveniently, by floating tlie tube iii based on the fact that urea, when boiled 
a bath of sulphuric acid kept at about with saturated solutions of magnesium 
130° F. The tube is then placed in a chloride, is converted into ammonia. Five 
sulphuric acid bath which is maintained c.c. of urine, 20 Gm. of crystalline mag- 
at from 162° to 165° F. (not lower), and iiesium chloride, and 2 c.c. of hydrochloric 
left there for one hour. During this heat- acid are placed in a flask, closed with a 
ing the tube must be weighted (a large- reflux condenser of the shape given in cut. 
sized screw-clamp is convenient), so that The mixture is heated on an electric stove 
it will be immersed in the acid for at for 90 minutes, the heat being grcate.st in 
least three-fourths of it.s length. At the the beginning and reduced toward the end 
end of the hour the tube is removed from of the reaction. The heat is so regulated 
the hath, the acid washed off under the that drops of liquid falling from the con- 
tap, a little distilled water poured into the denser emit a marked hiss when they fall 
tube, and the contents washed (with the upon the contents of the flask. The flask 
aid of heat) quantitatively into an 800 c.c. is now cooled and to its contents are 
distillation flask. (A small amount of added 5^ c.c. of distilled water. The di- 
black pigment Anally adhering to the si^es ' luted contents are tr^f erred quantita- 
of the tttbe may be disirisgafded, as tively to a distilling flask. Ten c.c. of 
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sodium hydroxide, a little talc and a small 
piece of paraffin are added to prevent 
frothing. The distillate is received in a 
definite volume of standard sulphuric 
acid and finally titrated with alkali. A 
control estimation must be made to ascer- 
tain the ammonia contained in the 20 
grams of the magnesium chloride, as it is 
seldom ammonia-free. The preformed 
ammonia must also be estimated, and sub- 
tracted from that of the total ammonia 
found by this method. 

The foregoing method is conceded to be 
one by which we may accurately estimate 
the urea nitrogen, and is growing in favor 
with the great majority of laboratory 
workers. 

MARSHALL’S METHOD.—This 

method is said to be peculiarly useful in 
its application to pathological urines since 
the presence, of glucose and protein, usu- 
ally .so annoying in the estimation of 
urea, are without influence here. In the 
preparation of the enzyme solution, .soy 
beans arc ground to a fine powder which 
can be preserved in well-stoppered dry 
bottle.s for months without appreciable 
lo.ss of activity; 25 grams of this powder 
are mixed with 250 c.c. of distilled water, 
and allowed to stand wdth occasional agi- 
tation for about an hour; 25 c.c. of N/10 
hydrochloric acid are now added and the 
mixture allowed to remain a few minute.s 
longer (best in a water bath at about 35® 
C. — ^95® F.), when a large proportion of 
the protein of the bean extract is precipi-,. 
tated. The mixture is filtered; the filtrate 
treated with a few drop.s of toluene and 
preserved for use in a stoppered vessel. 
On .standing the originally clear fluid be- 
comes opalescent, and finally a precipitate 
is formed, but the solution remains suf- 
ficiently active for use in the method at 
least five day.s after its preparation when 
kept at the room temperature. This solu- 
tion is alkaline to methyl orange, and 2 
c.c. generally require from 0.28 to 0.34 c.c. 
N/10 hydrochloric acid for neutralization. 
This factor should be determined once for 
2 c.c. of each preparation and can then be 
employed as a correction as long as the 
solution is used. The alkalinity is ap- 
parently constant from day to day. If 
for any reason the extract should not be 
distinctly alhaltne to methyl otgiige, 


acid should be. used in its preparatlon« as 
aii extract which reacts add to methyl 
orange is scarcely active. 

In the execution of the method 2 5-c.c. 
portions of the urine are measured into 
flasks of 20Q-300 cx, capacity and diluted 
with distilled water to about 100-125 c.c.; 
2 c.c. of enzyme solution arc added to 
one flask, a few drops of toluene to each 
and the solution allowed to remain, well 
stoppered, at room temperature over 
night. The fluid in each flask is titrated 
to a distinct pink color with N/10 hydro- 
chloric acid, using methyl orange as an in- 
dicator. The amount of hydrochloric 
acid rcfjuired for the contents of the flask 
containing the urine and enzyme solution 
less the amount used for 5 c.c. of urine 
alone and that previously determined for 
2 c.c. of enzyme solution, corresponds to 
the urea originally present in the sample 
of urine. 

Since 1 c.c. of N/10 hydrochloric acid 
is equivalent to 3 mg. of urea, the number 
of cubic ccntimeter.s required multiplied 
by 0.6 gives the value of urea expressed 
in grams jier liter of urine. The time re- 
quired for complete hydrolysis of the 
urea depends on the quantity of urine 
used, the concentration of the urea, the 
amount of enzyme present and the tem- 
perature of action. The velocity of the 
reaction is approximately twice as rapid 
at 35® C. as at 25® C., and directly pro- 
portional to the enzyme concentration 
within certain limits. The conversion is 
complete ill less than one hour at 35® C, 
when 10 c.c. of the enzyme solution are 
employed instead of 2 c.c. A cloudine.ss, 
however, is produced on titrating a solu- 
tion containing U) c.c. of the enzyme mix- 
ture, which renders the end point uncer- 
tain and the procedure less accurate. With 
the use of only 2 c.c. of enzyme solution 
this cloudiness is scarcely noticeable. 

If more rapidity is required than is at- 
tained by the method as outlined, diges- 
tion for three hours at a temperature of 
35-28® C. will suffice, or, if accuracy is 
to be sacrificed to rapidity, less urine and 
fUore enzyme solution can be used. A 
rbugh estimate may thus be obtained. W. 

^ URSTafia S«e KiSNEys ako 
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imiTEHS ANO BLADDER, of the Nitze. These cystoscopes are of 
examination of.— CYSTOS- '-alue in retnoving bits of calculi or other 
COPY.— Cystoscopy consists in inspec- foreign bodie.s from the bladder or ure- 
tioii of the interior of the bladder after teral openings, in breaking up small cal- 
inaertion of an instrument which illumi- dilating ureters contracted at their 

nates the organ and also magnifies the lower terminations, and in applying rem- 
image from its internal surfaces— the vesical ulcers. Their use to re- 

cystoscope. move papillomas is, however, inadvisable, 

Varietiea' of Cyatoscope.— Cystoscopes ‘^e base of such growths remaining and 
are classified as direct or indirect, accord- '•'“‘‘r tending to become maljgnant. 


ingf as the line of vision from the point 
inspected is straight or is deflected by a 
prism. Tn the indirect cystf^scopcs a 
rectangular prism near tbc distal extrem- 
ity of the instrument refracts the incom- 
ing light rays at an angle of 90** and 
also inverts the image. The indirect 
variety of cystfiscope is in more general 
ii.se than the direct. It permits of back- 
ward inspection in the direction of the 
prostate. 

C'ystoscopes are also classified as non- 
irrUfatiiu/, irnr/afiiiff, cnthctcriain<j, and op- 
onitimj cystoscopes. In the irrigating in- 
strument provision is made for changing 
the fluid ill the bladder, where vision he- 
Cf>mes dim because of turbidity due to 
blood or pus, without rcnnival of the 
iiistnimciit. In many' instruments, con- 
tinuous irrigation — often a. necessary prfi- 
cedure — is provided for. With the Xitze 
instrument, however, the irrigation is dis- 
coiitinuou.s, an inward flf»w of fluid, fol- 
lowed by an outward flow, being pro- 
duced. 

C’atbeterizing cystoscopes may be of 
either the direct or the indirect tyi>e. In 
the former the catbetcri/ing tubes are 
propelled directly from the shaft of the 
cystfiscope into the ureters; in the latter, 
they are curved or displaced toward the 
ureters by levers operated with thumb- 
screws from the external portion of the 
instrument. The Brown-Buerger pris- 
matic (indirect) and the Tilden Brown 
direct catheterizing cy.stoscopcs are in 
common use; irrigation is provided for in 
both of these instruments. The ureteral 
openings are more readily located with 
the indirect instrument than the direct, 
hut the process of catheterization itself is 
easier with the latter. 

Operating cystoscopes comprise instrto- 
ments »u6h as those of Nitze and Brans- 
for4j Lewis, and the Caspar mpdiUcattoni 



NitKv’H double catheterizing cy8t<itieoi>e with attach- 
went for lrrii;ation of the bladder. {Mi»rton . ) 

Tn women the Kelly cy.stoscopc, con- 
sisting essentially of a tube through which 
light is directed with a mirror, is widely 
used. 

Preparation of the Cystoscope for Use. 

— Careful sterilization of the instrument 
before use is required, cystoscopy necessi- 
tating a perfect aseptic technique. The 
instrument should, if possible, he first 
taken apart and thoroughly cleansed with 
greoi soap in water. It should then he 
placed in a 1 to 500 fontialdehyde solu- 
tion for five minutes, or exposed to for- 
maldehyde gas for an hour or more, to be 
follW^d t>y washing with saline aohition. 
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A 5 per cent* solution'1>f phenol may he 
used instead, hut exposure to it f<'r twen- 
ty-four hours is tlesirahlc; before use the. 
phenol is washed off with glycerin. AU 
cohol may likewise be employed, but im- 
mersion of the eye-piece in it must be 
avoided. 

Before introduction of the instrument it 
should also be connected with the rheo- 
stat and proper lijfhting of the small elec- 
tric hull) at its tij) made sure of. It 
should likewise be known that the bulb 
used is actually a “cold” lamp, biirn.s of 
the bladder mucosa sometimes occurring 
where a hot bulb is left in contact. 

Lubrication of the cystoscopc is effected 
with sterile glycerin. 

Preparation of the Patient. — ^The pas- 
sage of steel sounds for a few days be- 
fore cystoscopy is of advantage in creat- 
ing a tolerance of the urethra which 
facilitates the introduction of the instru- 
ment. In certain cases a preliminary 
meatotomy or urethrotomy is required. 
Where the patient’s general condition is 
poor, or retention of urine exists, prophy- 
lactic administration of 15 grains (1 Gm.) 
or more of hexamethylenamine, in divided 
doses on each of the two preceding days, 
is advisable. 

Special cystoscopir tables upon which 
the .subject is maintained in a semireclin- 
ing posture with the knees apart , and 
raised somewhat above the level of the 
pelvis are on the market The procedure 
can, however, be carried out almost a« 
conveniently on any other form of table, 
including those available in the ordinary 
household. A sterile covering should be 
placed over the subject’s legs, as little as 
possible being left exposed other than the 
penis, which should be carefully cleansed 
with tincture of green soap and water, 
followed hy mercury bichloride solution, 
then surrounded with a sterile wet dress- 
ing. 

General anesthesia is required only in 
the case of greatly hypersensitive ure- 
thras, and in children. To nervous adult 
subjects grain (0.015 Gm,) of morphine 
sulphate may be given. In the average 
case, local aneathesia with 2 per cent, co- 
caine, or, preferably, one of the newer, 
less toxic drugs, such as ilypin or novo- 
calne, is sfufficient. the anesthesia is best. 


secured by the use Of an instillutdr, speh 
as the Kcyes-Ultamann instrument^ 1 
ffuidram (4 c.c.) of the cocaine solution, 
or slightly more of a S per cent alypin 
solution being introduced. A large por- 
tion of the anesthetic solution should be 
instilled in the posterior urethra, the 
remainder being used for the anterior. 
Ten minutes should be permitted to 
elapse for the anesthetic to act 

Technique of Cystoscopy. — ^When cer- 
tain of the older lorms of cystoscopc are 
used, the bladder must be irrigated and 
filled through a rubber or silk catheter 
before the introduction of the instrument. 
Usually, however, these procedures are 
carried out through the sheath of the 
cysto.scopc itself or its irrigating attach- 
ment. Before the inslrument is intro- 
duced it should he well lubricated and the 
light turned on. The introduction itself 
is performed as with the ordinary metallic 
sound, the shaft l)eiiig first held close to 
the abdomen as the penis ih worked up 
along it, the instrument next allowed to 
.settle into the curved portion of the ure- 
thra below the pubis, and the shaft then 
carried gently down betw'cen the thighs 
until its beak slips through the neck of 
the bladder. In difficult cases the intro- 
duction may be facilitated b.v deep pres- 
sure above the pubis by inserting a 
finger' in the rectum as a guide to the tip 
of the instrument. 

The cystoscopc having entered, the 
bladder is repeatedly in part filled with 
sterile warm water, normal saline solu- 
tion, or 2 per cent, boric acid solution, 
and allowed to re-empty itself. When 
the outflow is found to he absolutely 
clear, the bladder is redistended with the 
fluid until the patient cxperience.s a slight 
desire to pass water. The investigation 
of the bladder may then be proceeded 
with. Throughout, such lifting of the in- 
strument from the exterior as will raise 
its tip from the trigone of the bladder — 
(compression or injury of which is chiefly 
responsible for pain and bleeding induced 
in cys*toscopy — should be, as much as pos- 
^ sible, carried out. 

Removal of the cystoscope is per- 
lornii^ merely by . reversal of the steps 
gone thremgh in its introduction. It 

evacur 
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aijimi of ilui4 in the biadder and in- 
ttodnction of some dilute antiseptic solu- 
tion, e.g,, 1:10,000 silver tdtrate, to be 
again pasvsed after the cystoscope has 
been withdrawn. 

Uses of Cy8toscopy.--rCystoscf)j)y has 
come to occupy a most important place 
in urinary surgery, not only permitting of 
precise diagnosis in conditions formerly 
guessed at, hut greatly improving the 
chances of complete operative relief in 
affections, especially renal, in which in- 
tervention was formerly so postponed as 
frequently to lose its curative value. 
Thus by cystoscopy we gain dermite in- 
formation not only as to the presence 
of foreign bodies in the bladder, tumors, 
stones, cystitis, malformations, etc., but 
also as to the condition of the kidneys 
themselves. The procedure is indicated 
in all puzzling conditions of the liladder, 
kidneys, and ureters, except in the pres- 
ence of acute indammation anywhere in 
the lower urinary or genital tract. U is 
iuvalual>le in the delcrmiiiaticjii of the 
origin of hematuria and pyuria not due to 
disease of the urethra, and in affecti<ms 
of .structures adjacent to the liladder may 
be employed to ascertain whether this 
organ is likewise being attacked. In cases 
of pronounced prostatic enlargement it is, 
ht)wcver, at times unsatisfactory «»r im- 
possible, and i.i contraindicated— -unless 
preceded by drainage of the bladder — 
where there is pronounced sepsis fn>m 
retention of urine in ihcse cases. 

In using the indirect cystoscope the 
vault of the bladder is usually inspected 
immediately after the iritn>duction of the 
instrument. Next, upon drawing the lat- 
ter out to the sphincter, the internal 
opening of the urethra is examined. Fin- 
ally, the ct>tiditioii of the side walls, the 
base, and the opening.s of the ureters is 
inquired into. 

In cystitis the mucous membrane will 
be found reddened, and the vessels nor- 
mally forming a red network on the yel- 
lowish-pink membrane itself will have 
disappeared, being obscured by the sur- 
rounding diffu.se red coloration. In addi- 
tion, erosion, hemorrhage, ulceration, tra- 
beculaticm, or sacculation may be 
In tubtreuloris of the^ bMdor tubj^cics 
and .ttfceratioiis yriU be. found: 


from the neck m the bladder or the 
orifices of one or both ureters as centers 
to any of the remaining surfaces of the 
organ. 

Tumors of the bladder are detected 
through the cystoscope even better, espe- 
cially when small, than by inspection of 
the incised organ. As in tuberculosis, 
the disea.se is most likely to be found 
near the ureteral and urethral openings. 
The entire organ should, however, be 
carefully examined, using the direct 
cystoscope to inspect areas not illumi- 
nated by the indirect, in order that no 
focus for subsequent recurrence be left 
when operative removal is undertaken. 
Hemorrhage due to bladder tumors, will 
readily lie differentiated l>y cystoscopy 
fr(»m renal hematuria. 

Prostatic enlargement encroaching on 
the bladfler lumen is revealed by cys- 
losc<>py even where, as is sometimes the 
case, rectal palpation is negative. Pro- 
nounced lowering of the outer end of the 
instrument between the thighs may be 
necessary in these cases to permit the in- 
.striiment to ride over the prostatic ob- 
stacle during its passage into the bladder. 
An indirect cystoscope must be used. 
The iu.struinent having been introduced 
deeply, it is .slowly drawn out until the 
prostate appears as a rounded, reddish 
t*rgan, the exact intravesical CMuft^rma- 
lion of which is then appreciated by 
gradually turning the cystoscope and by 
noting the extent to which the instru- 
ment has, at different points, to be 
pushed in or wdtlnlrawn to keep the mar- 
gin of the prostate in view'. A hyper- 
trophied median prostatic lobe may, 
owing to its elevation, eclip.se the “bar” 
normally visible betw^ecn the ureters, and 
may alter the shape of the trigone and 
di.stiirb the normal relationship of the 
ureteral openings or even hide them. 
Where there is retention of urine cys-' 
to.scopy should be availed of, according to 
Keyes, only for the diagnosis of stone 
or as a preliminary to operation. 

Among other conditions in which cys- 
toscopy is of diagnostic value are car- 
cinoma of the prostate, varicose veins of 
the bladder, and .ureteral cysts so situated 
as i>to be visible in the bladder cavity. 

In i^ettal mffeo^ons, unless incipient. 
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considerable information may be gained 
by inspection of the ureteral orifices. An 
appearance of cystitis round one of these 
openings is, to some extent* indicative of 
renal trouble above. Frequently in kid- 
ney infection the ureteral opening is 
either dilated or contracted. Ulceration 
may likewise be noted, and if the normal 
jets of urine from the ureters are lacking, 
extensive disease of the ureters and pre- 
sumably of the kidneys is shown. Where 
there is marked renal suppuration the 
purulent character of the urine excreted 
by it may be manifest as the fluid appears 
at the ureteral outlet. 

Tuberculosis of the kidney is especially 
suggested (1) by shallow, crateriform 
ulcers with clearly doiined congested mar- 
gin.s and necrotic bases, situated at or 
near the ureteral opening, and <2) by 
displacement of the vesical trigone to the 
affected side, with funnel-shaped depres- 
sion of the ureter mouth on that side, due 
to shortening of the diseased and thick- 
ened ureter. Sometimes there is no ap- 
parent ureteral change in spite of pro- 
nounced tuberculous involvement of the 
kidney. 

In nephrolithiasis a calculus may occa- 
sionally he noted projecting from the 
ureteral opening. Stones in the bladder 
inaccessible to the searcher are al.so re- 
vealed by cyst«>scopy. In using the oper- 
ating cystoscope for removing foreign 
bodies from the bladder or breaking up 
small stones in it, air instead of fluid it;, 
generally used to distend the organ, the 
manipulations usually causing sc^ much 
bleeding as to obscure vision in the blad- 
der, in spite of continuous irrigation. 

Extravesical conditions altering the in- 
ternal appearance the bladder are 
e.spectally common in the female sex, 
owing to the proximity of the reproduc- 
tive organs, with their varied pathology. 
Cystocele causes distortion of the vesical 
trigone and may obscure the ureteral 
openings; cystoscopy may give a better 
idea of the exact size of the cystocele 
than mere vaginal inspection. Acute 
uterine anteftexion or enlargement of the 
utema from pregnancy or other cau$es 
are reflected in pronounced depression of 
the posterior vesical wSB ot vault* 
sometimes m. vascular sitaaia of ; 


the bladder Cystoscopy is of, special 
service in such cases in ascertaining 
whether the extravesical process has 
caused adhesion to the bladder, such ad- 
hesion causing, edema and folds of 
the mucosa, varicosities, areas of sub- 
mucous hemorrhage and, in the case of 
tumors or seVious inflammatory processes, 
actual invasion of the bladder-wall by the 
disease, pos.sibly followed by perforation 
and fistula formation. Thusy in cancer of 
the cervix venous congestion in the lower 
portifuis of the bladder suggests involve- 
ment of the vesicovaginal septum, and 
tho degree of operability of the condition 
is shown by observation of the extent of 
retraction of the bladder and of elevation 
of the vesical trigone. In men, extra- 
vesical c«>iulitioiis that may influence the 
cystoscopic appearance of the bladder in- 
clude. in particular, affections of the pros- 
tate, rectum, and sigmoid. 

Ureteral catheterization is indicated for 
purposes of accurate diagno.sis in all in- 
stances of suspected surgical disease of 
the kidneys; in obstinate bladder inflam- 
mation, to find out if the kidneys arc in- 
volved, and in cases of suspected calculus 
in the ureter, the catheter being used to 
find out the exact situation of the stone 
or facilitate its discharge, or in radiog- 
raphy, to bring out the situation of the 
ureters on the plates. In renal tuber- 
culosis ureteral catheterization is almost 
indispensable, afft>rding certain knowl- 
edge as to which kidney is chiefly or ex- 
clusively diseased and giving definite 
operative indications. In hydronephrosis 
the procedure may be used to estimate 
the capacity of the renal pelvis — colored 
fluid being injected into the pelvis, then 
allowed to run out — and to fdl the pelvis 
and ureter with some opaque silver prep- 
aration (collargol or argyrol) preliminary 
to X-ray examination. Both in hydro- 
nephrosis and in nephrolithiasis and 
ureteral stone, ureter catheterization is of 
great importance in ascertaining the 
functional value of the kidney before 
operation is undertaken. The technique 
of ureteral catheterization is described in 
volume vi> png€s 226 and 227. 

Vfiltftty 

the twio .hiihiey® sep-. 

. an^ir^.by. inset^oiti- of:. an 
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which partitions off the two sides of the 
bladder. The Luys separator, consisting 
essentially of a metal sound in the curve 
of which a rubber diaphragm is stretched 
up with’ a small chain after the instru- 
ment has been introduced, is generally 
employed. 

The method is, in fact, merely an in- 
ferior substitute for ureteral catheteriza- 
tion, and its indications are practically 
limited to cases in which, for some 
reason, the ureteral orifices cannot be 
located while no distortion of the blad- 
der sufficient to prevent the use of the 
separator exists. T. and S. 

URETHANE. — Urethane {JEthylis 

carhamas, U, S. F*.), C^HnCf fxNOiN is an 
ester of carbaniic acid and obtained by the 
reaction of alcohol upon urea or one of 
its salts. It occurs in columnar colorless 
crystals or .scales, having a faint, peculiar 
odor, and a cooling saline taste like salt- 
peter. It is soluble in less than its own 
weight of w'ater, 0.6 part (3f alcohol, 1 
part of ether, 1,3 parts of cliloroform, 
and 3 parts of glycern. It is incompatible 
with alkalies, acids, antipyrin, butyl- 
chloral hydrate, camphor, carbolic acid, 
euphorin, menthol, helanaphlhol, resor- 
cinol, salol, or thymol, in trituration. 

As a sedative it is given in do.ses of 
from 10 to 20 grains (0.6 to 1.3 Gm), in 
p<.>w'der, capsule, or solution, one to four 
times daily, as a hypnotic, 30 to 45 grains 
(2 to 3 (jtn), in 3 portions at one-half to 
one hour intervals, in 10 per cent, solu- 
tion. The niaxiimim single dose is 75 
grains (5 Gni); the maximum daily dose 
is 150 grains (10 Gm). 

PHYSIOLOGICAL EFFECTS.— Ethyl 
carbamate is a hypnotic resembling paral- 
dehyde in its physiological action, but 
lacks its unplea.sant taste and odor. When 
effective the sleep produced is quiet and 
tranquil, and generally without depression 
or other unpleasant after-effects. 

POISONING BY URETHANE,.^ 
When given in overdose urethane causes 
distinct depression of the respiratory cen- 
ters, the heart, and the spinal cord. Death 
from a fatal dose is due to asphy^a, 
Tmtment Poiaotiitif;^The trea^ent 
for poisoning by fhi^ drug h the same as 
that recommended for paraldehyde poiaon- 
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mg (vii, 301): atit^piiie. atrong coffee, 
electricity and respiratory stimuiants. 

THERAPEUTIC USES.-.Urcthane is 
employed for its hypnotic, antispasmodic, 
or sedative effects in nervous or functional 
inaomnia, eclampsia, nervous excitement, 
tetanus, and as antidote in poisoning by 
strychnine, resorcinol, or picrotoxin. W. 

URETHRA* See Urinary and 
Genital Systems, Surgical Diseases 

OP. 

URINALYSIS. See Index under 
titles of various abnormal conditions 
of urine: Aliulminuria, Lactosuria, 
Tyro.sj NURIA, etc. 

URINARY AND GENITAL 
SYSTEMS, SURGICAL DIS- 
EASES OF.— DISEASES OF THE 
URETHRA. 

ANOMALIES OF THE URETHRA. 
—Congenital occlusion and entire absence 
of the urethra arc very rare. Occlusion is 
usually due to a thin membrane, which 
may be broken through with a bougie or 
trocar and cannula. If firmer, it may be 
divided with an appropriate knife (teno- 
tome), or by external incision, either with 
or without suprapubic cystotomy and re- 
trograde catheterism. according to its 
situation and extent. 

Transplantation of mucous membrane 

from the cheek may be tried to make 
good the defect in the urethral lining. 

Congenital stricture of the urethra is 
relatively common, occurring chiefly at 
the meatus, rarely in the membranous 
urethra. The latter type is treated in the 
same manner as acquired stricture. Stric- 
ture at the meatus in exceptional cases 
induces reflex symptoms of irritation or 
the manifestations of urinary retention, 
and is treated by meatotomy. After suit- 
able cleansing of the parts, a Mo-graiu 
(O.CX)6 Gm.) tablet of cocaine is placed in 
the recess behind the strictured meatti.s 
and dissolved with a drop or two of adre- 
nalin solution. When blanching follows, 
the membrane is cut with a blunt-pointed 
bistoury and a packing of cotton dusted 
with gliitol inserted. 

.poudiet, usually Just behind 
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the glans, distending during micturition 
and causing subsequent dribbling, are oc- 
casionally noted, and may be remedied by 
removal of the redundant tissues and att- 
ture of the mucous membrane and skin. 

EPISPADIAS. — Epispadias, or absence 
of the roof of tlje urethra, is occasionally 
met with. It may be cither complete or 
partial. In the former variety the entire 
roof is absent and there is also exstrophy 
or absence of the anterior wall of the 
bladder and the overlying portions of ab- 
dominal w'all, resulting in complete incon- 
tinence of urine. 

Treatment. — In partial epispadias of 
sufficient extent to demand relief closure 
of the defect by operation is indicated. If 
there is plenty of material the edges may 
be freshened and brought together twer 
a catheter by means id sutures. If not, a 
flap may be taken from the anterior ab- 
dominal wall and turned dt^wnward to 
form the new roof of the urethra. If 
necessary, the penis may he first straight- 
ened by making one or more deep trans- 
verse incisions across its dorsum, each of 
which ivS then sutured so that its ends arc 
approximated. 

Thiersch’s operation is performed in 
four stages. The first is the formation of 
that portion of the canal which normally 
is situated in the glans. The second stage 
is the formation of the remainder of the 
roof of the urethra, two flaps of suitable 
length being made from the integument 
on the dorsum of the penis. The thirck 
step is intended to* close the small space 
between the two previous operations. 
The fourth .step consists in closing the 
space between the posterior portion of 
the new urethra and the orifice leading to 
the bladder. 

Enough time should he allowed between 
each of these .steps for perfect healing. 
The operation is generally not immedi- 
ately succe.ssful throughout, fistuhe often 
forming and portions of the daps failing 
to unite, so that the total period of treat- 
ment is frequently prolonged. 

The method of operating for exstrophy 
of the bladder is described under that 
heading. 

HYPOSPADIAS. — ^This la a congenital 
defect in which the floor of the urethra 
is abscht. According to Boitisson it 4)C- 


curs in 1 out of every 308 males. It -is 
usually associated with downward curva** 
turc of the penis. The deficiency may be 
small or large, the cases being grouped, 
according to the position of the urethral 
orifice, into (1) balanic, with the meatus 
at the base of the glans; (2) penile, with 
the meatus at any point along the pen- 
dulous urethra; (3) perineal, with the 
meatus in the perineum. 

The cause of hypospadias is arrest of 
development. 7'he diagno.sis is readily 
made upon inspection. 

Treatment. — It is usually unnecessary 
to interfere in cases of the balanic variety. 

In the other cases the treatment con- 
sists in straightening the organ and form- 
ing a proper canal. The former is accom- 
plished hy making one or more trans- 
verse incisions through the skin and any 
bands of tis.sue which tend to hold the 
org.\n in the abnormal position. It is oc- 
casionally necessary to carry the inci.sion 
into the corpora cavernosa. The in- 
cisions should be united by sutures in 
a longitudinal direction, the long axis 
of the w'ound being thus at right angles 
to the line of the original incision. The 
penis is to be held by dressings upwanl 
against the body until the next step in the 
operation is to be carried out. 

y\ccording to tlie method of Nov6- 
Josserand, a stout probe, then a catheter, 
arc pas.sed beneath the skin from the 
hypospadic meatus to the glans and 
through the latter. The new urethral 
canal is formed by wrapping an Ollier 
skin-graft, 4 cm. wiile, from the inner 
side of the thigh, outside in around the 
catheter, passing it under the .skin already 
raised, and holding it in place with 
.sutures of fK) catgut. In the Rochet 
modification of this operation an elon- 
gated flap from the scrotum, with its nar- 
row base at the hypospadic opening is 
wrapped outside in round the catheter in- 
stead of the Ollier graft. 

In some cases where the defect is in 
the anterior half of the urethra, it will 
be found advisable to make use of the 
jfedundant prepuce. An incision is made 
trough both layers of the prepuce on 
the dorsum close , to the eotona. The 
glang is slipped through this incision, the 
d! the trhnaposed hodd of dorsal 
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prepuce s^arated, beginning at its cut 
edge> and th^ raw surface thus formed 
made to cover over that which resulted 
from turning flaps over a catheter to form 
a new urethra (Wood's operation)* 

Beck’s operation^ at times em- 
ployed where correction of a balanic 
hypospadias is insisted upon by the 
patient, consists in liberating the 
urethra for some distance behind the 
orifice, pulling it forward through a 
channel punched in the glans, and 
sewing it to the apex of the latter. 

INJURIES OF THE URETHRA.— 
Wounds of the urethra may he produced 
from without or within. Incised wounds 
frtmi without, if longitudinal, heal read- 
ily. If transverse, there is much bleeding 
and the proximal end, in ca.se of complete 
.section, retracts. The divided ends should 
he secured and apposed with interrupted 
catgut sutures % inch apart and not pass- 
ing through the urethral epithelium. Sub- 
sequent continuous catheterization for 
.several days is indicated, with frequent 
antiseptic irrigations (d the urethra and 
bladder. 

runcturecl wounds from without will 
probably require a permanent rul)her 
catheter for some day.s and a lead-water 
and alcohol dressing over the external 
wound. Full sized urethral bougies should 
later be passed at intervals to prevent 
undue .scar conlracium. 

Lacerated wounds from without, inv(jlv- 
fng the urethra, require a permanent cath- 
eter. The urethra .should be united over 
this with fine catgut sutures if possible. 
The external wound should be allowed to 
heal by granulation u.sually. Exception- 
ally, clean wounds in favorable condition 
may be closed by primary suture. Careful 
suturing of the urethra will do much to 
prevent stricture formation. At the end 
of a week or ten days the catheter may 
be removed, after which a steel bougie 
should be introduced at regular intervals. 

Injuries of the urethra produced from 
within-— usually false passages caused by 
attempts at passing metal instruments in 
cases of stricture^equire mild aimsiqpidic 
kfiggtioiii ^ the ur^hra (1 to 2000 
tMSol'/er' 1’. to: (OOSi^ 9 «tikfAwa 
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ganate solution) and the internal use of 
urinary antisepticio 

RUPTURE OF THE URETHRA. 

— This occurs chiefly either behind 
an old tight stricture or from a fall in 
which the patient alights astride 
some sharp object, .such as the edge 
of a iKiard or a rail. Occasionally it 
results from fracture or disjunction 
of the pubic bones, “breaking*' chor- 
<lce, or some other form of trauma- 
tism. 

S3rmptoms. — In cases due to stric- 
ture a small, painful swelling will 
usually api)car at some point along 
the urethra. 'J'his may form an al>- 
scess, or may give rise to a rapidly 
spreading cellulitis, with the usual 
signs of iiifiammation. Upon inquiry 
it will be found that the stream of 
urine lias been gradually diminishing 
in size, and that it has been passed 
with increasing difticulty. There may 
be complete retention. 

Rupture of the urethra from alight- 
ing astride, a sharp object or from in- 
jury of the j)ubcs occurs in the mem- 
branous portion ; from “breaking” 
chordee or other rare forms of 
trauma, in the pendulous portion. 
Rain, hemorrhage, and retention of 
urine are the common symptoms in 
these cases. Swelling and ecchy- 
mosis may or may not exist, depend- 
ing at first upon the nature of the 
accident and later upon whether 
there is extravasation of urine or not. 
There may be immediate perineal 
swelling due to extra vasated blood. 
The pain is usually not severe. Bleed- 
ing from rupture in the pendulous 
urethra always appears at the meatus. 
That from the membranous urethra 
may also appear at the meatus or flow 
baefc^'intQ the bladder and lead to 
In rupture of the pos- 
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terior urethra both bleeding fn>ni tlic 
meatus and perineal swelling may be 
absent Complete retention of urine 
may Immediately follow the accident, 
due to extensive laceration, or occur 
after some hours, as a result of 
swelling and blood-clot If the case 
is not seen early, and a permanent 
catheter introduced, extravasation of 
urine will probaly occur at the point * 
of rupture, with rapidly spreading 
cellulitis. 

In all forms of urethral rupture, a 
subsequent traumatic stricture is al- 
most inevitable. The mortality from 
the condition is, h(>wever, relatively 
low% Terrilloii reporting 12 deaths 
among 170 cases. 

Treatment. — In susj)ected rupture 
of the urethra, the parts should be 
inspected for any external evidences 
of injury. Inquiry should be made 
as to the aj>pearance of l)Io<)d at < 
the meatus and as to wdiether urine 
has been voided. In tlie milder 
form of rupture of the pendulous 
urethra, giving rise to merely a < 
sharp pain, slight bleeding, and a few 
painful micturitions, expectant treat- i 
ment is indicated. The patient should 1 
be put to bed, purgation instituted,' ] 
hexamethylenamine given internally, i 
and 3 to 5 c.c. (48 to 80 minims) of i 
1 : 2000 silver nitrate or 1 : 1000 pro- 
targol solution injected into the an- i 
terior urethra twice a day, catheter- i 
ixation being avoided unless dysuria 1 
or retention of urine demand it. The ] 
subsequent scar contraction, gen- i 
erally starting six weeks after the in- 1 
jury, will later require treatment. 1 
In more severe cases, with consid- 1 


j small or medium 

cleansing of the glans aiidf priepuce. 
The catheter, previansfy baited, 
should be connected with a fountain- 
syringe containing an antisepUc solu- 
tion, then oiled in carbolixed vascUn 
or other suitable lubricant, the solu- 
tion permitted to pass for a moment, 
and finally, the catheter slowly and 
very gently introduced, the fluid 
flowing meanwhile. The urethra is 
thus thoroughly irrigated, the fluid 
escaping around the catheter. Among 
appropriate antiseptic fluids are : 
potassium permanganate, 1 : 5000 ; bi- 
chloride of mercury, 1 ; 10,0(X) ; phenol 
1 : 500, and boric acid, 10 or 15 grains 
to the ounce of sterile water. If the 
catheter ])asses into the bladder 
easily, the urine should be withdrawn 
with it every six or eight hours. If 
the catheter passes only wdth diffi- 
culty and after repeated efforts, it 
should be allow ed to remain, securely 
held by any appropriate means. If it 
fails to pass the point of rupture, 
other sizes or forms may be tried. 
The Nclaton catheter is very useful, 
the point being kept on the roof of 
the urethra, wdiich in partial tears is 
less apt to be involved than is the 
floor. If a catheter enters the bladder 
it should be allowed to remain. 

If no catheter whatever will pass 
into the bladder, a metal bougie or 
other firm instrument should be in- 
troduced until it is arrested. Its 
point should then be exposed (this 
may be done under local anesthesia) 
by a median incision, thus guiding 
the operator ter the distal end of the 
torn canal. The proximal end should 


erable bleeding, interference with then be sought When found, a soft- 
u'rination, and a decided hematoma, nibber eatheti^ $hould be passed 
an attempt should be made to pass an kito the bladdm^ from the iheatus, and 
elbowed or iKrftHntbber catbi^cr of dividf^d iitetbra entiired with hie, 
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if at 4all poasible. 
In seeking tke proximal end of the 
urethra, very careful search should 
be made in the wound before doing* 
much dissecting, as this would add to 
the difficulty of locating it. When 
the usual means fail, suprapubic pres- 
sure will frequently cause urine to 
exude and thus indicate the urethra. 
The external wound should be united 
by sutures if conditions permit, drain- 
age being introduced if necessary. 

A catheter retained in the bladder 
should be kept clean by irrigation 
through and around it with boric acid 
or other mild antiseptic solution. It 
may be removed in from five to ten 
days, depending upon the extent of 
the injury. Subsequently steel 
sounds should be very gently passed 
every second day, gradually using 
larger sizes until tlie full caliber for 
the particular patient has been 
reached. After the wound has healed 
firmly the bougies must be continued, 
at first once a week; later, once a 
month, then with diniinishintig fre- 
quency for one or two years. In all 
cases a tendency to stricture forma- 
tion persists throughout life, neces- 
sitating occasional use of the bougie 
indefinitely. 

During the early treatment, with 
or without operation, the wound 
should he frequently examined to 
detect the earliest evidences of infil- 
tration of urine if this should occur. 
This would indicate that the catheter 
was not efficiently draining the blad- 
der. Extravasation, with swelling, 
pain, and heat, requires early and free 
incisions and frequent antiseptic irri- 
gations and dressings. 

According to Guyon and others, 


perineal rupture as well as in severe 
injuries of the pendulous urethra, the 
ultimate results of suture being much 
superior to thexse *af continuous cathe- 
terization, Where the loss of tissue 
has been too great to permit of 
suture, a perineal tube may be used 
for a few days, followed by perma- 
nent catheterization from meatus to 
bladder and later, if necessary, by a 
secondary operation for fistula closure. 
Report of 3 cases in which a per- 
meable channel was constructed after 
severe war wound of the urethra. A 
strip of vaginal mucosa from a pa- 
tient subjected to colpoperincor- 
rhaphy was wound around a bougie, 
raw surface out. fixed in place with 
fine silk, and introduced into a tun- 
nel made for it in the subcutaneous 
tissues. Dilatation wa.s begun on the 
seventh or eighth day. Success com- 
plete in 2 cases and fair in the third. 
T.cgucu (Paris mrd„ June 1, 191 8) . 

FOREIGN BODIES AND CALCULI 
IN THE URETHRA.--~Symptoins.— May 
be absent, or be manifest as severe pain, 
hemorrhage, and retention of urine. Un- 
reinoved foreign bodies may form nuclei 
for .stones in the urethra or bladder, or 
may excite urethritis and become encysted 
or ulcerate through, fistula and later stric- 
ture resulting. Urethral calculi may ex- 
cite symptoms gradually — slight gleet, dy- 
suria, and finally periurethritis and fistula 
formation. 

Diagnosis. — External palpation may be 
supplemented by gentle searching with 
a sound, with pressure on the outside tt» 
keep the body from entering deeper, and 
by examination with a finger in the 
rectum. 

Treatment. — Foreign bodies can some- 
times be removed by injecting oil into 
the meatus, squeezing the latter shut, 
having the patient attempt micturition, 
and letting the meatus open when the 
urethra has become distended. A soft, 
long body may be extracted by repeatedly 
pushing the urethra back over it like a 
glove finger, thus gradually working it 
repeated trahafixloa of the body 


immediate ejetemaj 

fotim are htdicated; in of . oi^; 
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through the urethra with a needle may be 
necessary to afford the required purchase 
on it. This method failing, a wire loop or 
long urethral forceps may be tried. Pins 
situated with their points outward can be 
removed by pushing their .shaft through 
the urethra until the position of the head 
can be reversed, when the pin is pushed 
out of the meatus head foremost. In 
cases of stricture meatotomy, urethrotomy 
or continuouB dilatation of the urethra 
may have to be performed before extrac- 
tion with forceps becomes possible. If all 
these maneuvers pjove unsuccessful, peri- 
neal section will be required. In cases of 
acute trouble from a calculus lodged in 
the posterior urethra, the stone can some- 
times be pushed back into the bladder. 

GONORRHEA..— DEFINITION. 

— A contagious, specific inflammation, 
of the mucous membrane of the 
urethra or vagina, accompanied by a 
mucopurulent discharge, and due to 
infection with the gonococcus, first 
described by Neisser. 

In involvement of the urethral 
canal the condition is termed gono- 
coccal urethritis. The disease may 
also be communicated to other, mu- 
cous surfaces, most freriuently the 
conjunctiva (see CoNjx^-NrTiVA, Dis- 
eases of), and occasionally the rec- 
tum. 

Inflammation of the urethra may 
result from cause.s other than the 
gonococcus, as described under the 
succeeding heading. 

Gonorrhea usually results from 
sexual intercourse with a person suf- 
fering from the disease. It may be 
transmitted in. occasional instances 
by means of contaminated towels or 
clothing, etc. 

SYMPTOMS.— Acute Gonococcal 
Urethritis. — The oommonest example 
of gonorrhea is that of the urethra in 
the male. The disease usually mani- 
fests itself within three to fi^’^xlays 


after the intercourse. The fmt symp- 
tom is an irritation of the meatus, 
which becomes swollen and of a 
deeper red color than normal, and 
shows a slight, thin, whitish dis- 
charge. Urination usually causes 
considerable local smarting. The in-* 
flammation then extends backward 
and rapidly becomes more intense) so 
that in twenty-four to forty-eight 
hours the discharge has become pro- 
fuse, thick, yellowish, and, in the 
severer cases, tinged with blood. 
Pain in urinating is very intense 
{ardor iirimc). The patient has ob- 
stinate erection.s, especially at night, 
accompanied by severe pain. The 
characteristic phenomena known as 
chordee consists in a downward bend- 
ing of the organ during ^erection due 
to loss of elasticity of the inflamed 
urethra, the corpora cavernosa mean- 
W'hilc distending and elongating as 
usual; when this occurs the pain is 
especially severe. 

Symptoms of acute posterior ure- 
thritis develop in a largo percentage 
of initial gonorrheal infections, and 
appear usually between the fifth an'd 
„the fifteenth days. The patient is 
obliged to urinate at ver^’- short in- 
tervals, and pain is experienced espe- 
cially at the close of micturition. 
Swelling of the mucous membrane 
and periurethral tissues may be so 
marked as to greatly reduce the 
stream of urine. Blood may run 
from the urethra at the end of urina- 
tion, and intense perineal pain may 
result from the pronounced tenesmus. 

Subsidence of the urethritis starts, 
in,, the second or third week, at the 
meeAuxs. Decline in the retriaindet of 
the anterior urethra begins about a 
week.';laffer/ aM ’posterior 
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a slight purulent discharge often per- gttishable, atid tlie latter almost al- 
sists eight to twelve weeks, though ways complicating the former. The 
they may disappear in six. symptoms include urethral discharge ; 

The severity of each symptom disturbances of urination, e.g., abnor- 
varies widely in different cases. The mal frequency or urgency, pain, slow- 
first attack of gonorrhea nearly al- ness in starting or finishing, obstruc- 
»ways causes more severe symptoms tion) ; the presence of clap-shreds in 
than subsequent attacks. A person the second glass in the 2-glass test; 
who has once had gonorrhea, how- reflex discomfort or pain along the 
evxT, seems predisposed to urethral penile urethra or in the perineum or 
irritation or inflammation, doubtless back, and occasionally disturbances 
induced by infectious or other causes of the sexual function, 
so mild that a healthy urethra* would DIAGNOSIS. — A red and swollen 

remain unaffected. In this so-called meatus, with a whitish discharge, 
subacute or catarrhal tyi)e of gi>nor- affords very suggestive — and pro- 
rhea the chief symptom is the dis- nounced swelling, with ardor urinw 
cliarge, vvhicli is more watery than in and chordee, almost cruicltisive — evi- 
tlie aente severe form. Gonococci and deuce of acute gonococcal urethritis. 
j)us cells, often with a mixed infec- A positive diagnosi.s is made, how- 
tion, are to be found in relatively ever, only l,)y finding gonococci in the 
small ntimbers. Slight irritation on discharge. 1'his is effected as fol- 
])assing urine may coexist. Under lows: A thin film of pus in a clean 
treatment the discharge is sfxm re- slide or cover-glass is dried at a 
dneed to the “morning drop,” gentle heat and fixed by passing 

Chronic Gonococcal Urethritis. — quickly 3 times’ through an alcohol or 
( Jonorrhea persisting longer than gJis flame. Paltauf’s solution [aniline 
three months is arbitrarily considered oil, 3 parts; absolute alcohol, 7 parts; 
as chronic, even though it be inter- distilled water, 90 parts; shake to- 
rupted by -acute exacerbations, ft gether for two minutes, filter till 
usually results from persistence of clear, and add 2 parts of Griibler’s 
gonococci in the urethral le.sions, yet pow^dcred gentian violet] is now ap- 
other bacteria may alone be pres- plied for three minutes, the excess 
ent (postgonvcocck chronic urethritis), shaken off and the slide blotted, and 
Chronic anterior urethritis is mani- Lugol's solution [iodine. 1 ; potassium 
Tested merely in a. puVulent, semi- iodide, 2; distilled water, 300] ap- 
purulent, or mucoid discharge (gleet) plied for exactly two minutes. The 
which may be intermittent. A sense preparation is then washed with ah- 
of moisture about the metaus, or a solute alcohol for exactly minute, 
gluing together of its lips in the and counterstained with Bismarck 
morning, may alone be noticed. The brown [phenol, 2; saturated watery 
so-called “clap shreds,” however, are solution of Bismarck brown, 98] for 
likely to occur in the urine. Chronic three to five minutes. Examined 
posterior urethritis, aepording to microscopically under a 3^2 oU 
many, is practicalty synonymous with mersion objective, the gonococci — 
chronic prostatitis* the two condi- epffe^bean shaped and occurring 
tions bring clinicrily rarriy bosjth intra- and extra- crilularfy in 
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pasrs^ fours, or other multiples of 2 — 
will exhibit a light-brown tmt (being 
negative to Gramms test, i.r., decolor- 
ized by the Lugol solution), while 
the pseudogonococci (positive to 
Gram's) will show- a deep-purple, al- 
most black color. 

Culture of the gonoocKcus, carried 
out on a slightly alkaline medium 
containing human blood-serum, is 
rarely necessary in the diagnosis of 
urethritis. 

In addition to the examination for 
gonococci, the diagnostic study Jn 
acute urethritis may appropriately in- 
clude the 2-glass tc.st, cloudy urine 
in both glasses signifying posterior 
urethritis, while if only the first is 
cloudy, posterior involvement may be 
absent. In chronic urethritis, the 
urethra may in addition be examined 
for periurethral nodules or stricture, 
the testicles for epididymitis, and any 
secretion expressed by massage from 
the prostate and seminal vesicles, for 
goiMKocci. Intiltrations of the an- 
terior urethra may be detected with a 
well-lubricated No. 24 or 26 b. bul- 
bous bougie. Accurate diagnoses of 
the conditions existing in special por- 
tions of the urethra may be made 
with one of the various forms of 
urethroscope adapted for examination 
of the anterior urethra or the Swin- 
burne instrument, which illuminates 
the floor of the posterior urethra. 

The gonococcus complement- fixation 
test, while conclusive when po.sitive, 
is often negative in acute and sub- 
acute urethritis. It is chiefly of value 
in gonococcal arthritis, in pelvic in- 
volvements in women, in the vagini- 
tis of female children, and in deter- 
mining whether gonococcal infection 
has been eradicated in chronic tire- 
thrilis. 


COMPLICATIONS.*-Acute an- 
terior gonococcal urethritis may be 
complicated by periurethral abscess, 
due to the bursting outward of an 
abscessed urethral gland. The fistula 
resulting from its rupture at the sur- 
face usually heals spontaneously. 
Balanoposthitis, apparently due to 
mixed infection, may develop in per- 
sons with a long or tight prepuce, but 
yields easily to the customary meas- 
ures (see I*ENi.s, Diseases of). 

Acute posterior urethritis may be 
complicated by acute prostatitis 
which, however, hardly excites an}^ 
symptoms unless suppuration is al- 
ready beginning^ (see Au.sce.ss of the 
Pro.st.'VTe). a mild trigonitis, as a 
rule, coexists. Seminal vesiculitis 
and epididymitis may also develop 
(see Diseases of the Seminal Vesi- 
cles and Dlskases of the Penis and 
Testicles). IVolonepbritis and peri- 
tonitis are very rare complications of 
gonorrhea in the male. 

The chief complication of chronic 
anterior urethritis is stricture, herein- 
after to be discus.scd. Follicular ab- 
scesses or abscesses of Co wiper's 
.glands may abso be noted as shot-like 
nodules along the urethra, suppurat- 
ing and keei)ing up a slight discharge 
F>r prolonged periods. 

Clironic goiu^coccal urethritis is in 
the majority of cases complicated by 
chronic prostatitis; chronic seminal 
vesiculitis is frequently added to the 
latter disorder. 

PROPHYLAXIS.— Relative safety 
after infective intercourse may be se- 
cured by immediate urination and 
wiMhing with soap and water, fol- 
lowed by injection of a 20 per cent, 
argyrol or 1 per cent, protargol solu- 
tion, to 'be, retained five minutes. 
Such inlection mmt be made 
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within twelve hours if good chances 
of success are desired. 

ABORTIVE TREATMENT.-^In 
theory the abortive treatment of 
gonorrhea is ideal. It is successful, 
Ixtwever, only in the very earliest 
manifestations of the disease, and in 
•practice patients are rarely seen at 
this stage. After the gonoocKci have 
penetrated beneath the superficial lay- 
ers of the epithelium, and the symp- 
toms are well marked, this method 
should not be used. Jn adopting it, 
the surgeon should be guided to some 
extent by the patient’s wishes. There 
are cases in which it is imperative to 
cut the disease short. It should be 
explained that the abortive treatment 
will be followed by considerable in- 
flammatory reaction, and that it may 
fail to arrest the disease. 

Given, therefore, a patient present- 
ing himself wdthin one to three clays 
after exjiosure, with slight irritation 
at the meatus and a scant, watery 
discharge, the advantages and disad- 
vantages 'of the abortive treatment 
should be fairly presented, and, if he 
so elects, the surgeon is justilied in 
carrying out this method. 'I'he 
technique is as follows: The patient 
urinates, the anterior urethra is 
washed out with sterile water or 
boric acid solution, 10 drops of a 4 
per cent, solution of beta-eucaine are 
injected, and a solution of silver 
nitrate, 20 grains (1.3 Gm.) to the 
ounce of distilled water, is applied to 
the first inch and a half or so of the 
urethra, either with a French pointed 
urethral syringe or a cotton swab in- 
troduced through an endoscope. The 
patient is then treated as for the early 
stages of acute gonorrhea. All the 
symptoms of acute anterior urethritis 
develop rapidly, and in successful 
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cases thQT gradually subside and dis- 
appear in a few days. In unsuccess- 
ful cases the disease runs the usual 
course. 

Instead of this single, powerful ap- 
plication, frequent, copious irriga- 
tions of the anterior urethra with 
potassium permanganate, 1 : 2000 ; 
mercury bichloride, 1 : 5000 ; or silver 
nitrate, 1 : 1000 may be employed. 
By this method the patient is spared 
the discomf(»rts of the more active 
treatment, but success is less likely. 

Intermediate between the 2 meth- 
ods is the injecti(»n, after local anc.s- 
thetization of 1 dram (4 c.c.) of a 5- 
grain (0.3 Gm.) to the ounce (30 c.c.) 
solution of protargol, to be retained 
three minutes. The injection is rc-' 
peated regularly every two hours, the 
1-ouncc bottle being filled to the top 
with distilled water every time it be- 
comes half empty, thus gradually re- 
ducing the strength of solution in- 
jected. 

If any of these methcKls has been 
tried and has failed, the following 
routine treatment should be carried 
out : — 

REPRESSIVE TREATMENT.— 

In the most severe cases, with 
high-grade inflammation, profuse dis- 
charge, ardor urime, and chordee, it is 
very desirable to have the patient go 
to bed, or at least to be as quiet as 
possible. A light diet should be 
ordered, consisting largely of milk, 
with bread, potatoes, well-boiled rice, 
and similar plain farinaceous foods. 
Greasy and highly seasoned articles, 
coflPee and tea, asparagus, tomatoes, 
salad dressings, acid fruits, and pas- 
try must especially be shunned, 
WAter should be taken freely. The 
bowels should be kept rather freely 
open with small doses of some saline 
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laxative, repeated as often as neces- 
sary. The use of alcohol should be 
forbidden. Sexual excitement is 
harmful, and coitus must be posi- 
tively interdicted. The urethral dis- 
charge should be received on a small 
piece of absorbent cotton held in 
place by a gonorrhea apron, or simi- 
lar device, and the glans and prepuce 
bathed frequently with soap and 
warm water, both for cleanliness and 
to avoid balanoposthitis. Great care 
must be observed in disposing of the 
soiled cotton, Unvels, and all other 
articles contaminated with the dis- 
charge, and the hands should be most 
carefully washed after each dressing, 
as gonorrheal pus, if transferred to 
the e 3 ’c in any manner, excites violent 
inflammation. 

Gonorrhea is a local divSease, and 
must be treated largely locally. In- 
ternal remedies are of use, however: 
(1) to render the urine neutral or 
faintly alkaline, and hence less irri- 
tating; (2) to increase the flow of 
urine; and (3) to allay irritation of 
the urinary tract sedative drugs. 
Liquor potassae meets the first indica- 
tion, given in doses of 10 minims 
(0.6 C.C.), fireely diluted, 4 to 6 times 
a day. Potassium citrate fills Ixith 
the first and second indications. The 
dose is 20 grains (l.J- Gm.) in half a 
glass of water every two to four 
hours. With either of these may be 
combined sweet spirit of nitre if there 
is fever, and potassium bromide to 
les.scn nervous excitability. The 
third indication cannot well be met 
when the urethritis is very acute. 
When the severity of the inflamma- 
tory .symptoms has passed off, how- 
ever, cubebs, copaiba or sandalwood 
oil may be administered with advan- 
tage. A satisfactory epmbinatiph is 


the ‘■compound salol capsule” of J. 
W. White, containing phenyl salicy- 
late and oleoresin of cubebs^ of each, 
5 grains (0.3 Gm.) ; Para balsam of 
copaiba, 10 grains (0.6 Gm.) ; and pep- 
sin, 1 grain (0.06 (jm.). Four to 6 of 
these capsules are given daily after 
meals. Capsules of either cubebs or 
copaiba, or of the two in combina- 
tion, may be given, and in the more 
chronic stages the oil of sandalwood, 
10 to 20 minims (0.6 to 1.2 c.c.) after 
each meal, is efficient. 

Locally, cleanliness secured by fre- 
quent bathing and suitable means to 
receive the discharge is ver\' desir- 
able. Rubber covers and bulky dres.s- 
ings that macerate the parts arc ob- 
jectionable. A small pledget of anti- 
septic absorbent cotton, held in place 
by the prepuce, forms a good dress- 
ing. A hag of some thin material, 
fastened n)und the loins, is of assi.st- 
ance for additional support. If urina- 
tion is accompanied by severe pain, 
great relief will be secured by im- 
mersing the penis in a vessel of water 
as hot as can be borne comfortably 
during the act of passing water. 

, Urethral injections or irrigations 
may be employed from the beginning 
of the di.sea.se. Crertain points must 
be kept in mind in this connection: 
1. Nothing is to be introduced into 
the urethra until it has. been cleansed 
by passing urine. 2. The solutions 
used in the early stages must be ex- 
ceedingly mild unless abortive treat- 
ment is attempted. 3. In the begin- 
ning the injection is confined to the 
first inch or two of the urethra. In 
high grades of inflammation the solu- 
tiejms should be slightly alkaline^ and 
used as wattn Its can he borne. Any 
appHcatSon that cau^s ^vere or pro- 
long^; is hsimfnt 
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In m acute case the injection may be increased, according to tolerance, 
of potassium permanganate, 1 : 10,000 from 1 ; 6000 to 1 : 2000. No solution 
to 1 : 5000 in normal salt solution, as stronger than the latter should be al- 
in tlie following formula: — lowed to* enter the bladder. 


B Potassii permangana- When the posterior urethra be- 

tis gr. ss-j (0.03-0.06 Gm.). comes acutely involved (in about 90 

Sodii chloridi 3ss (2 Gm.). per cent, of cases — Ke3"es)hand injec- 

Aqua destillaite fSxj (330 c.c.). tions restricted to the anterior urethra 


M. Sig.: Use four to six times daily, as should be stopped, the treatment be- 
dirccted. c(mfined to copious irrigations 

Such injections may be carried out with relatively weak solutions, e.g., 
by the patient Jiimself, previously in- 1 : 10, OCX) permanganate to begin with, 
slrucled in their technique by the sur- According to some the organic 
geon, by means of a blunt-pointed silver salts are preferable to potas- 
bard-rubber urethral syringe, holding sium permanganate, causing a greater 
at least Vj fluidounce (LS c.c.) or a reduction in the proportion of subse- 
soft rubber bulb with conical point. cjuent chronic gonorrheas. Keyes, 
A similar solution may be employed c.^r., generally uses 10 per cent, 
to “irrigate” the urethra. To a pint argyrol, of which the patient injected 
(500 c.c.) of distilled water may be 2 drams (8 c.c.) 3 or 4 times daily to 
added from >4 to grains (0.05 to- be retained ten minutes. After the 
0.1 dm.) of potassium permanganate first few days the treatment is con- 
and 45 grains (3 Gm.) of sodium trolled by daily examinations of the 
chloride, the solution warmed, and discharge for gonococci, the injec- 
placcd in a fountain-syringe to which tions being temporarily stopped if 
a urethral nozzle is attached by rub- evidences of undue irritation appear, 
ber tubing. The reservoir should be If pus shows in the second urine, the 
2 feet above the pubes. Urine having anterior urethritis having already 
first been passed, the solution is al- been well controlled, posterior instil- 
lowed to run, and the conical nozzle lations once or twice a day 1 c.c. (16 
fixed firmly in the meatus. As soon minims) of 20 per cent, argyrol or 
as the anterior urethra is distended 0.5 c.c. (8 minims) of 0.5 per cent, 
the nozzle is removed and the urethra protargol, or gentle posterior irriga- 
allowed to empty itself. This is re- tions once a day with 1 : 2000 protar- 
peated until the pint of solution is all gol or 1 per cent, argyrol are carried 
used. The solution should be used as out. 

warm as can be comfortably borne. Pain in micturition is be.st treated 
and the reservoir elevated 2 or 3 feet by rendering the urine slightly alka- 
if only the anterior urethra is to be line and by drinking water very 
irrigated; 4 or 5 feet if also the pos- freely. 

terior (the resistance of the com- For the relief of painful erections 
pressor urethrae having to be over- or chordee, the patient should be in- 
come, that the solution may enter and strutted to empty the bladder just 
fill the bladder). The iTTlgations may l^fore retiring for the night, and to 
be gpven twice, later once, a day^ the be awakenM by an alarm clock at the 
sfrength of aelhtion. beiij(g! j^ end of three or four hours for the 



690 URINARY AND GENITAL SYSTEMS. SURGICAL DISEASES (WOOD). 


same purpose. He should sleep upon 
a hard mattreas, with but light cover- 
ing, and should avoid lying upon the 
back. A hot bath before retiring 
will tend markedly to reduce the local 
congestion. In the daytime hot 5- 
minute sitz baths or a hot-water bag 
to the perineum may be ordered. 
Bromides may be given in full doses, 
and in the more severe cases chloral 
hydrate or opium. A suppository of 
opium, belladonna, and monobro- 
mated camphor may be administered 
at bedtime, for severe pain only. If 
a painful erection occurs, the patient 
should arise and apply cold locally. 
Rarely heat gives greater relief. Cold 
applications to the spine are also 
sometimes efficient. 

Such is the routine treatment dur- 
ing the first few days in the cases 
with very acute symptoms. When 
these subside, or when from the be- 
ginning the symptoms are subacute 
the injections may be made somewhat 
stronger, e.g ,: — 

B Pntassii permanga- 

natis f!:r. ss-j (0,03-0.06 Gm.). 

Acidi borici 3j-iss (4-6 Gm. ). 

'Aqu(C desUUat(U fjvj (180 c.c.). 

M. Sig. : Ust* as an injection four times 
a day after urination. 

An injection such as the following 
is useful in a large proportion of cJises 
at this stage: — 

B Hydrarr/yri chloridi 

cotrosk i . gr. (0.005-0.01 Gm.). 

Zinci phcnolsulpho- 
natis gr. xxiv-xxx (1.5-2 Gm.). 

Phenolis gr. x-xij (0.6-0.8 Gm.). 

Glyceriti boroglyc- 
erini (25 per ct.). fSij (60 c.c.). 

AqueB desiUlata, q. s. 
ad fSvj (180 C.C.). 

(White.) 

This is to be used in the same man- 
ner as the previous prescription. It 
may be diluted at first if it 


pain. During this period one of the 
capsules already alluded to should be 
given. 

As the discharge diminishes, the in- 
jections may be made stronger and 
more astringent. Any of the follow- 
ing may be employed : Zinc sulphate, 
lead acetate, or alum, 1 to 5 grains 
(0.G6 to 0.3 Gm.) to the ounce (30 
c.c.) of water; glyceritc of tannic 
acid» 10 to 30 minims (0.6 to 2 c.c.) to 
the ounce; and fluidcxtract of Hy- 
drastis, 5 to 10 minims (0.3 to 0.6 c.c.) 
to the ounce, using the milder 
strength first, and gradually increas- 
ing the proportion. Various com- 
binations of these drugs may often be 
made with advantage. The Brou as- 
tringent injection is an efficacious 
combination : — 

B Zinci sulphatis gr. xv (1 Gm.). 

Plitmbi acetatis gr. xx (1.3 Gm.). 

Piuctunc opii, 

Tinctunr gambir.rMi f5ij (8o.c. ). 

Aqu(p q. s. ad fSvj (180 c.c.). 

M. 

When the discharge ])ccomes very 
scant and watery, the injections be- 
ing made less often, although the 
strength ma}^ be cautiously increased. 

Rubo occurring during gonorrhea 
should be treated by applications of 
tincture of iodine or ichthyol, a spica 
bandage, and rest. If suppuration 
follows, aspiration or incision is in- 
dicated. 

Among the last traces of gonorrhea 
to disappear is a drop of discharge or 
an undue moisture, observed at the 
meatus on rising in the morning. 
Shreds of epithelium may, however, 
continue in the urine for some time 

After the patient appears to be 
well, his habits should be guarded for 
a weeks, as tke discharge may 
recur from sexual excess! overindui- 



XJiatNARY Am GENITAL SYSTEMS. 

gcrice 5i» alcohol, etc. In some in- 
stances in the subsiding stage the dis- 
charge seems kept up by excessive 
treatment. This should be guarded 
against. 

Presumptive evidence of complete 
cure of gonococcal urethritis is ob- 
tainable clinically and positive evi- 
dence bacleriologically. Gonococci 
have probably divsappeared when mas- 
sage of the prostate and vesicles. 3 
glasses of beer, and dilatation with a 
Kollmann dilator or full-size sound 
at 2-day intervals fail to cause a 
discharge; when no reinfection ha«i 
occurred in three years, (^r where epi- 
thelial cells predominate over pus- 
cells in the discharge and centrifu- 
gated urinary sediment. Shreds in 
the urine do not necessarily imply 
gciiiococci. A sparkling urine and 
absence of discharge and all symp- 
t<nns for a month indicate a cure. 
Positive bacteriological evidence in- 
volves testing by stain and culture 
(by a competent bacteriologist) the 
discharge (if ])rcsent), the centrifu- 
gated urinary seditnciit, and the 
urine passed after prostatic and 
vesicular massage or the secretion 
obtained from these glands. Cases 
persisting fur two or three months 
usually have localized areas of infec- 
tion in some of the urethral follicles 
or pouches,, superficial ulcerations, or 
even beginning stricture formations, 
and call for a careful urethral ex- 
ploration. 

Treatment of Chronic Gonorrhea. 
— Mild cases of chronic gonorrhea are 
often favorably influenced by hy- 
gienic measures, general and local. A 
generous, stimulating dSet should he 
allowed and outdoor exercise^ R‘rad- 
ually increased in amount and sever-; 
ity as tplerance increases, fehepuraged. 
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Sexual intercourse should be inter- 
dicted as long as gonococci persist in 
the discharge, but after that may be 
sparingly indulged in to obviate the 
local congestion arising from un- 
gratified sexual desire. From the 
standpoint of internal treatment, free 
use of alkaline mineral waters is gen- 
erally alone indicated. Inquiry for 
such predisposing factors as consti- 
tutional disorders, marital reinfection, 
congenital or acquired deformities, 
and oxaluria or phosphaturia should 
be made, and their correction, if pres- 
ent, undertaken. 

]-ocal treatment may advantage- 
ously be begun by daily injections of 
astringents, such as zinc acetate. A 
preparation recommended by Keyes, 
consisting of zinc sulphate, 3 grains 
(0.2 Gm.) and dilute lead subacetate 
solution (U. S. P.), 3 fluidounces 
(100 c.c.) — to be shaken up — is of 
value. Intermissions should be made 
ever}’^ few w^eeks. Where gonococci 
are still found in the discharge, in- 
jections of protargol may give better 
results than the avStringent injec- 
tions. In cases with only a slight 
discharge, irrigations with 1 : 4000 
(later strengthened) potassium per- 
manganate solution may be substi- 
tuted for the injections. 

Where results from these pro- 
cedures are insuflicient. the urethra 
should be examined with a bulbous 
bougie (bougie a boule) or electric 
urethroscope. The former suffices to 
detect all parietal thickenings, con- 
strictions, granular areas, and papil- 
lomas of the anterior urethra, and 
where such are found establishes the 
advisability of treatment by gradual 
urethral dilatation. The latter has h^r 
its object to encourage reabsorption 
of inflammatory exudates and to 
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empty distended urethral glands, and 
performed at first with conical 
steel sounds (unless the urethral 
caliber is already about 21 F.), later 
with the Kollmann or Oberlander 
urethral dilators. The use of the 
sounds, to be passed twice weekly, is 
described under Stricture of the 
Urethra, in this article. Their pass- 
age should be preceded by ingestion 
of hexamethylenamine and followed 
by intravesical irrigation with 1 : 4(XX) 
potassium permanganate. When the 
largest size sound that will enter the 
meatus is reached the Kollmann dila- 
tor — well lubricated and sterile — 
should be substituted. By its use 
rapid progress can frequently be 
made, without causing marked bleed- 
ing or pain. Dilatation of the pos- 
terior urethra is only in a certain pro- 
portion of cases required ; for its prac- 
tice a curved anteroposterior Koll- 
mann or other dilator is necessary. 
Dilatation is of ‘cliief value wdicn the 
urine is already nearly free of pus, 
and is contraindicated where the pus 
still shows goncjcocci. 

With dilatation may Vie combined 
with advantage massage of the pros- * 
tatc and seminal vesicles (see Di.s- 
orders of the Prostate and Disorders 
of the Seminal Vesicles, in this 
article). Where these organs are 
considerably involved, indeed, mas- 
sage .should be started practically 
from the beginning of treatment. 
When massage is impracticable or 
proves deleterious, daily rectal douch- 
ing with hot normal saline solution 
(120° F.) from a J/5-gallon receptacle 
hung at an altitude of two feet, 
through a double-current rectal tube 
or psychrophore, may be substituted. 
An intermission of a few days should 
be allowed from time to time* l3ie ob- 


ject being to apply heat to the pirba- 
tate while avoiding irritation of the 
rectum. 

Infiltrations of the urethral glands 
and follicles, though generally cured 
by the dilatation treatment, are some- 
times refractor}^ They are best 
treated through the urthro.scope, elec- 
trically illuminated, a 5 or 10 per cent, 
solution of silver nitrate being ap- 
plied directly to the affected areas, 
once or twice weekly, after these have 
been wdped dry of secretions. Sup- 
purating follicles may lie destroyed 
with the electrocautery; thickened 
glands, slit open with a fine bistoury, 
and any polyps found, removed witli 
forceps, cautery, or snare. Granular 
or eroded areas should be treated 
with 1 or 2 per cent, silver nitrate. 

Good results in acute and chronic 
gonorrheal urethriti.s rejKirted from a 
polyvalent vacc ne made from a largo 
nurnher of samples of the gonococ- 
cus, together with other aerobic and 
anaerobic germs. The vaccine is in- 
jected in the buttocks every other 
day. beginning with 100 and increas- 
ing to 4(X) millions. Urethral irriga- 
tions with mercury oxycyanide are 
begun after the fourth or fifth vac- 
cine injection. By this method a cure 
was eflfectcd in fifteen to twenty-five 
days in 95 per cent, of about 300 
cases. G. Baril (Bull, de I’Acad. de 
med., Aug. 13, 1918j. 

Acriflavine found valuable in gon- 
orrhea. In anterior cases, 3 c.c. (48 
minims) of a 1:1000 solution were 
injected, to be retained five minutes. 
In po.stcrior cases, 15 to 30 c.c. (54 
to 1 ounce) were injected through 
into the bladder, retained in the ure- 
thra for five minutes and in the blad- 
der till the next voiding. Injections 
were given twice a day. Davis and 

' Barrel (Jour, of Urol., Aug., 1918). 

GONORRHEA IN WOMEN— 
ybis the order oT frequei^, 

the ti&rvbt. vdtin/ailid vagina. 



tliftf^.— In the inciilialicm jwriod, 
cKatigefi in the external meatus, and 
appearance of the discfiarge, gonor- 
rhea of the urethra in women is iden- 
tical with that of men. There is fre- 
quent urination, attended with a 
scalding sensation, and the discharge 
may irritate the parts contiguous to 
the meatus. The bladder is apt to 
become affected, owing to the very 
short urethra, in wdiich event the fre- 
quency of urination and tenesmus 
may be extreme. 

TREATMENT. — In severe cases 
much benefit will be obtained tiy put- 
ting tliej patient at absolute rest. J^>e- 
qiicnt bathing of the parts with water 
as hot as can be borne, to which a 
little sodium bicarbonate or borax 
has lieen added, is of assistance. In- 
ternally. potassium citrate or bicar- 
bonate, or evcMi liquor potassae, is in- 
dicated to give a faint alkaline re- 
action to the urine, which should be 
tested frequently and the dose of the 
<lrug regulated according to the 
effect. Water should l)e taken freely. 
The urethra should be irrigated with 
some form of reflux catheter, or witli 
a Nclaton catheter of small size per- 
mitting return flow round tha instru- 
ment. The formulre given under the 
treatment of gonorrhea in the male 
sliould be employed, and the patient 
should invariably urinate before the 
irrigation. The solution should be 
ver}'' weak at first, then made stronger 
as the acuteness of the symptoms 
subsides. 

Vagina and Vulva. — Gonococcal 
infection of the vagina and vulva, in- 
cluding Bartholin's glands, are con- 
sidered in the article on Vagina and 
y D iseases of, in this volume^ 

the cenrut 

is the most serious {arm of the 4ist^ 
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case, inasmuch as it may extend up- 
ward, involving the uterus, tubes, 
ovaries, and peritoneum. Nor is the 
danger over when the acute symp- 
toms have subsided. The disease 
may remain latent in the cervix for a 
long time, .ready to assume fresh 
virulence and spread to other struc- 
tures uiKier favorable conditions. 

SYMPTOMS. — These are variable 
and by no means characteristic. 
There is hut a mcxlerate amount of 
discharge, which might easily escape 
notice, especially in those with a pre- 
vious leucorrhea. In the more severe 
cases there may be a feeling of full- 
ness or weight in the pelvis, increased 
by exercise. Menstruation is apt to 
be more frequent and profuse than 
normal, and may be unusually pain- 
ful. If the cervix be examined, it will 
be found s woollen and of a deeper red 
than normal, with the os somewhat 
evxrtcd, or pouting. A tenacious 
secretion of mucopiis will be seen 
issuing from the os and bathing the 
adjacent parts. The mucous mem- 
brane around the os may have ex- 
foliated, leaving an eroded or ulcer- 
ated surface. Such conditions may 
persist indefinitely. 

TREATMENT. — In acute cervical 
involvement, hot vaginal irrigations 
with 2 per cent, boric acid solution, 
to 1 per cent, lysol, or 1 : 5000 or 
1 : 10, OCX) mercury bichloride are of 
value, though some object to them on 
the ground that the protective acid 
vaginal secretion is thus washed 
away. When the acuteness of the 
process is subsiding an attempt may 
be made to prevent its further asccn- 
siott by cleansing the cervix and os 
carefully with the aid of a bivalve 
speculum, swabl^ with 1 : 2000 mer- 
CDgy Mchloride, dOating the cervtx« 
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ahd destroying the mucous membrane 
by curctment or pure phenol or silver 
nitrate. Such active measures should, 
however, be undertaken only by those 
specially experienced, as there is dan- 
ger of infecting the endometrium. A 
milder procedure likewise of value 
consists in applying daily and later, 
on alternate days, the vaginal cervix 
and cervdcal canal — especially to any 
erosions noted — ^tincture of iodine, 
LugoTs solution, a 10 per cent, or 
stronger solution of argyrol, a 2 to 10 
per cent, protargol solution, or a 3 to 
5 per cent, solution of silver nitrate. 
Where the tissues are boggy and 
chronicall)’ hyperemic a 10 per cent, 
zinc sulphate solution may be in- 
stilled. The applications may well 
be followed by the insertion of a dry 
tampon dusted with aristol or iodo- 
form or of a 10 per cent, boroglyccrin 
or ichthyol and glycerin tampon. Be- 
tween office treatments, home douch- 
ing with the mild antiseptic solutions 
(boric acid, etc.) alK>ve mentioned 
may be prescribed, with or without 
ichthyol suppositories. 

In gonorrhea of the uterine cavity, 
similar procedures may be employed. , 
the utei*us being swabbed out with 
silver nitrate solution or tincture of 
iodine, followed by the insertion of 
iodoform gauze tampons. The treat- 
ment of gonococcal endometritis, sal- 
pingitis, and ovaritis appertains to 
the field of the gynecologist rather 
than that of the genitourinary special- 
ist, and for information on these sub- 
jects the reader is referred to the 
articles on Endometritis, volume iv, 
and Ovaries and Fallopian Tubes, 
Diseases of, volume vii. 

PERIURETHRITIS AMD URE« 
THRAL FISTULA-~.Periurethriti^ is 
usually a complication of gonomhtiL or 


stricture, hut may also 
the urethra, affects the anterior urethra, 
is often due to outward rupture of an 
abscessed urethral gland, and begins as it 
hard, somewhat sensitive nodule from 
which, especially in periurethritis compli- 
cating stricture or trauma, invasion of ad- 
joining tissues takes place, with ultimate 
discharge through the skin. In stricture 
cases it arises from masses of cicatricial 
tissue, generally behind the stricture, a 
febrile reaction taking place when sup- 
puration begins, may so press on the ure- 
thra as to cause retention of urine, and 
may discharge into the urethra or invade 
the subcutaneous tissues of the perineum 
and even of the hmer limbs and inguinal 
regions, causing one or more fistulsc. 
Urinary infiltrati<)n and gangrene are pos- 
sible. and often fatal, complications. 

Urethrorectal fistula is an uncommon 
condition, usually involving the prostatic 
urethra, and due to trauma — sometimes 
operative — prostatic abscess, malignant 
disease, or tuberculosis. 

Treatment — Acute periurethritis should 
be treated by rest of the part and wet or 
ichthyol dressings. When free suppura- 
tion develops, the abscess should be in- 
cised, either from with in through a ure- 
throscope or externally, according to 
indications. In stricture cases the use of 
steel sounds benefits simple periurethritis, 
but where abscess formation occurs drain- 
age through a median incision in the 
perineum is indicated, together with in- 
cision of the stricture itself. Whenever 
urinary fistula are formed, their healing 
is distinctly favored by injections into 
their urethral end, made with a fine 
pipette, through a wire urethral speculum, 
of a strong (5 to 25 per cent.) solution of 
hydrogen dioxide in ether; such dilatation 
of the stricture as will render easy the 
flow of urine through the normal channel 
is, furthermore, essential. Where infil- 
tration of urine takes place through the 
subcutaneous tissues, free incitionB must 
at once be made and all dead tissue 
removed'. 

‘Urethrorectal flstulss of inflammatory or 
tAiumatic origin often close spontane- 
ously. Where this does not occur, closujpe 
^cati often he effected by simpje t^torhig 
' or mor^ cotuplex '«ise|^' In 



JJRINAkY AND GENITAL SYSTEMS, SURGICAL DISEASES (WOOD)i 


daft to cancer or tntier^losia, how- 
tv«r; success is not to be expected, 
COWPK»ITIS.-lDflannnation of Cow- 
per*s glands, two small structures of 
cherry-stone size situated in the muscular 
tissue between the layers of the. triangular 
ligament in the male, immediately behind 
the bulb of the urethra, occurs as a com- 
^plication of gonorrhea, and is manifested 
as a small tender mass just to one side of 
the median line in the perineum. The 
condition is analogous to periurethritis, 
and is unavoidably liable to confusion 
with inflammation of other smaller glands 
surrounding the perineal urethra. The 
resulting abscess may extend some dis- 
tance under the deep fascia before ruptur- 
ing the latter and discharging through the 
skin. 

Treatment. — The treatinenl is similar to 
that of perinrethrilis. (See above.) 

NON-GONORRHEAL URETHRITIS, 
— This may be due to one of a large variety 
nf causes, such as traumatism, overstrung 
injections, permanent catheterization, for- 
eign bodies, internal use of irritant diure- 
tics, tnarked acidity of the urine or oxa- 
luria, and, in women, the contact of 
irrituling uterine or vaginal discharges. It 
may also accompan}' g<:»ut or syphilis, or 
be of herpetic, eczematous, tuberculous, 
or papillomatous nature. Provi^nis gon- 
orrhea or .sexual excesses predispose to 
simple urethritis. 

Symptoms. — Traumatic urethritis is of 
varying severity, according to the degree 
of irritation produced. Pain often appears 
inimcdiatel 3 \ and a mucous or purulent 
disch.'ir}:,e, with or witlumt bU)od, appears 
in twenty-four hours. Urethritis ab hi'' 
f/estis is usually mild, and may be excited 
by alcohol, cantharides, arsenic, turpen- 
tine, etc. Gouty urethriti.s l)egins in the 
po.sterior urethra, causing frequent pain- 
ful urination and a scanty discharge. 
Syphilitic urethritis may be manifest as a 
chancre of the urethra, as a mild urethral 
inflammation accompanying the secondary 
eruptions, or as a gummatous ulceration. 
Herpetic urethritis represents an exten- 
.sion of external herpes of the genitals, 
and may cause a mild dysuria and dis- 
charge. In tuberculous urethritis ulcers 
tion usually develops near the neclt pf the 
btadden causing mat^d jirritahaity of; the 


latter, and later persistent cystitis, with 
great pain at one point when a bougie is 
pas.sed and a bloody, though slight, dis^ 
charge. Papillomatous urethritis is de- 
scribed under Tumors of the Urethra, <?. 7^ 

DtagnosU. — This is made by inquiry 
and examination for one* of the above- 
mentioned factors, as well as by study of 
the discharge. Simple urethritis is differ- 
entiated from gon<.)COccal urethritis by the 
absence of gonococci and by the usually 
mild symptoms, swelling of the meatus 
being slight or absent, micturition and 
erection painless, and the discharge often 
only mucopurulent. Bacteria isolated from 
the discharge in simple urethritis are gen- 
erally those found at times in the normal 
urethra. Gouty and syphilitic urethritides 
are recognized from coexisting phenomena 
of these diseases; chancre in the urethra 
is usually palpable from the exterior as a 
hard lump. Herpetic and eczematous ure- 
thritides are, in many instances, diagnosed 
by the presence of similar extraurethral 
lesions. In tuberculous urethritis evi- 
dence of the specific process responsible 
may at times be found in the discharge. 

Treatment. — The cause of the affection 
should, if possible, be removed. In sim- 
ple urethritis the local treatment is that 
of a declining or chronic gonococcal ure- 
thritis (q. 7'.); the organic silver-salts are, 
however, without value in this • form 
(Keyes). Mild astringent Injections are 
of use. Internally, such drugs as sodium 
bromide, opium and belladonna may be 
prescribed if indicated; likewise diluent 
drinks and a saline purgative. Heat ap- 
plied to the perineum is likely to bring 
some relief. In gouty and syphilitic ure- 
thritis, the customary constitutional treat- 
ment should be instiuted; daily flushing of 
the urethra with 1 to 8000 silver-nitrate 
solution is sometimes indicated and bene- 
ficial. Eczematous urethritis is treated 
with arsenic and alkalies internally and 
cold or iced water irrigations locally. 
Herpetic urethritis requires astringent in- 
jections and tuberculous disease i.s treated 
much as vesical tuberculosis. (See Tuber- 
culosis of the Bladder, in this article.) 

STRICTURE OF THE URE- 
THRA. — ^The normal urethra is 
t^ble tp a certain caliber, depending 
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upon the circumstances of the flaccid 
penis. Any condition interfering 
with this norma] dilatability is called 
a stricture. 

VARIETIES. — Stricture may re- 
sult from inflammatory changes such 
as accompany acute urethritis. This 
condition is temporary and subsides 
under appropriate treatment. On 
the other hand it may be due to mus- 
cular spasm, usually of the compres- 
sor urethrse, itself the result of the 
irritation caused by an acute ure- 
thritis or a urethral erosion, either 
alone or existing l^ehind a stricture, 
or, more rarely, of reflex irritation 
from hemorrhoids, anal fissure, etc. 
Finally, stricture may result from 
the organization and contraction of 
lymph following gonorrhea or other 
urethral injury. The latter type is 
called an on/anic or true stricture. 

Congcmtal stricture of the urethra is 
rarely observed. The diagnosis and 
treatment are similar to those of or- 
ganic stricture. 

SYMPTOMS. — These commonly 
include a gleety discharge; some in- 
crease in the frequency of urination, 
and dribbling at the conclusion of the 
act, which is apt to require a longer 
time than normal and may require 
some voluntary effort. The stream 
may be much smaller than normal, 
and may be forked, twisted, or other- 
wise altered. If one or more of these 
signs be present in a man who has 
had gonorrhea or other serious ure- 
thral lesion, stricture may reasonably 
be looked for. Temporary or persist- 
ent complete retention of urine may 
result from the congestion of the 
urethra behind a stricture attendant 
upon an alcoholic cj^ess, a heavy 
meal, or a chilling th^ lov</5er ex- 
tremities, Other luanif^eistat^as of 


stricture include hematuria^ abnorr 
malities of the sexual function, and 
pains due to accompanying prosta- 
titis or cystitis. 

DIAGNOSIS, — For exploration of 
the urethra, the acorn-headed bougie 
{bougie d boule) should be employed. 

The following approximate rela- 
tionship has been, shown to exist be- 
tween the circumference of the flac- 
cid penis at the middle of the pendu- 
lous portion and the caliber of the 
urethra : — 

Circumference of Caliber of Urethra. 

Ueuis. 

3 inches. 26-28 millimeter.^. 

3^4 inches. 28-30 millimeters, 

3ji inches. 30-32 millimeters. 

3}i inches. 32-34 millimeters. 

4 inches. 34-36 millimeters. 

A suitable lubricant for urethral in- 
struments is liquid vasclin or liquid 
allKilene containing 2 per cent, of 
phenol, or a 25 per cent, solution of 
boroglyccridc containing the same 
amount of phenol. Lubricants solu- 
ble in water, such as ].H>rt>glycericle 
and glycerin, are preferable in that 
the .sterilization of instruments cov- 
ered with them requires only ten 
minutes* boiling, as against one-half 
*hour in the case of instruments cov- 
ered with oily lubricants (Albarran). 

If a bougie a boule of appro])riate 
size can be passed into the bladder 
and withdrawn without being ar- 
rested at any point, the caliber of the 
urethra must be considered normal. 
If a stricture is present the instru- 
ment will be arrested at the con- 
tracted area if it is distinctly smaller 
than the bulb of the bougie, or, if the 
caliber very nearly corresponds, the 
stricture may not be detected until 
the instrument is withdrawn, . the 
abrt^t shoulder 
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In this direction. The ex- 
amituMion should be begun with an 
mstrument nearly equal to the nor- 
mal caliber of the urethra as indi- 
cated in the above table, and if it 
meets an obstruction, smaller and 
smaller sizes tried until one is found 
that will enter the bladder. Stric- 
tures may be met with so> small that 
nothing larger than a filiform bougie 
will pass, and occasionally even this 
cannot be introduced (impassable 
stricture). 

A perceptible grasping cd the sound 
by the resilient tissues of the stric- 
ture as it is withdrawn indicates an 
organic stricture rather than urethral 
spasm or chronic inflammation. 

Tn all urethral instrumentation, the 
greatest gentleness should be used. 

ETIOLOGY. — Nothing need here 
be added to what has already been 
said of the first two varieties of stric- 
ture. Organic stricture is usually the 
sequel of gonorrhea. The gonococci 
tend to penetrate the mucous mem- 
brane and to develo]) in its deeper 
layers, thus establishing also a peri- 
urethritis. The severity of the in- 
flammation at one or more points 
causes exfoliation of the epithelium, 
the urine therefore tending to infil- 
trate the tissues. To prevent this 
nature surrounds the vulnerable point 
with lymph and later scar-tissue, 
w'hich gradually contracts, interfer- 
ing with the dilatability of the ure- 
thra. The contraction is very slow; 
months and perhaps years may pass 
before the patient is aware of any dis- 
tinct trouble in urination. In most 
cases (67 per cent. — Thompson) gon- 
orrheal stricttire occurs in' the bulbo- 
menibranotts part of the urethra, an- 
other copitnon site being the first 
itibhes imm the tAeatits, 
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The next most frequent cause of 
stricture is rupture of the urethra. 
The resulting changes are very simi- 
lar to those in inflammatory stric- 
tures. 

TREATMENT.— Strictures arc 
treated by (1) dilatation or (2) cut- 
ting [(a) internal urethrotomy; (b) 
external urethrotomy]. The various 
other methods sometimes described 
are applicable to but very few cases 
or are to he entirely condemned. All 
of the following prcx:edurcs must be 
carried out with the most rigid at- 
tention to antisepsis : — 

Dilatation. — This method is to be 
chosen in every case in which it is ap- 
plicable. It is unsuitable in: 1. Im- 
passable strictures. 2. Those below 
No. 10 or 12 of the French scale, as 
it is unsafe to pass IxHigies below 
this size. 3. Strictures of the meatus 
and first inches of the urethra, as 
experience has demonstrated that 
these will not yield to dilatation. 4, 
Strictures of the pendulous urethra, 
usually (if recent and of large caliber, 
gradual dilatation should be tried). 
5. Traumatic strictures, as a rule, are 
not dilatable and require division. 

Preparation for urethral dilatation 
should preferably include the giving 
of hexamethylenaixiine in 15-grain 
(1 Gm.) daily d<>sage for one or two 
days before the procedure, as well as 
by washing tlie end of file penis with 
soap and water and irrigation of the 
meatus with 1 : 1000 silver nitrate 
solution. 

To prepare for gradual dilatation in 
cases of stricture below 10 or 12 
French, a whalebone filiform should 
be introduced, or^ if possible, two or 
more^ and retained from twenty-four 
tp forty-eight hours. This will soften 
aW enlarge the caliber of the stric- 
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ture. Or, having* passed a filiform 
into the bladder, a Gaulcy tunneled 
catheter may be introduced over this 
as a guide and retained. The passage 
of a filiform in difficult cases is facili- 
tated by rotation after slight with- 
drawal when the instrument catches, 
by the use of a bent or twisted fili- 
form, and by filling the urethra with 
filiforms, one of which will finally 
engage after all lacume and false pass- 
ages have been occupied by others. 
As soon as either of these methods 
has secured sufficient enlargement, 
gradual dilatation should be begun. 
This treatment will usually be ap- 
plied to strictures situated in the bul- 
bous or membranous urethra, except- 
ing those of traumatic origin. 

Tn cases of sudden retention of 
urine following exposure or table ex- 
cesses, refractory to instrumentation, 
relaxation may often be obtained 
with repeated hot sitz baths or a pro- 
longed hot full bath. If this fails, 
aspiration of the bladder (see Reten- 
tion of Urine, in this article) or ex- 
ternal urethrotomy will be required. 

Gradual dilatation is advised in all 
strictures of the deep urethra if a 
No. 12 French or larger instrument 
can be passed, Tt should also be tried 
in recent soft, large strictures of the 
pendulous urethra, excepting those 
of the first inch and a half of the 
urethra. It is carried out as follows: 
Suppose a No. 16 French bougie a 
boulc has demonstrated a stricture. 
A No. 17 or 18 m^tal urethral conical 
sound should be passed and allowed 
to remain a few moments, after which 
a 19 or 20 may be introduced. The 
next treatment should be three to 
five days later, depending ttpon the 
case, at which time probably , an 18, 
20, and 22 bougie may by passed, and 


so on, increasing one or t4d ^ 
each visit, until the normal cafibeir 
has been reached. Occasionally a 
stricture is .so dense and inelastic that 
the same sizes must be used at 2 or 
more successive sittings before a 
larger size will pass. In strictures 
smaller than 15 F. but not requiring 
the use of a filiform, the substitution 
of woven conical bougies for metallic 
instruments is advised owing to 
greater danger of making a false 
passage with the latter. The Koll- 
mann dilator may be used where the 
patient objects to having a congeni- 
tally narrow meatus cut or where the 
stricture, already dilated to corre- 
sp<md with the meatus, undergoes 
rapid recontract ion. The general 
rule should be to “coax” the stricture 
rather than to employ force. After 
the full caliber has been obtained a 
bougie of the proper size should he 
passed at gradually increasing inter- 
vals for two to three years, and, if any 
tendency to recontract is observed, 
throughout the patient’s life. 

U rethrotomy. — G radual d i 1 atat ion 
having failed, or being impossible, 
some form of cutting operation will 
be necessary. 

Internal Urethrotomy. — Strictures of 
the meatus and iirst Ua inches of the 
urethra may he. divided either with a con- 
vex, I)Iunt-pointed tenotome or with one 
of the various forms of urethrotomes. 
Strictures situated to 4^^ inches from 
the meatus may he divided with a ure- 
throtome, the dilating instrument being 
best for this purpose. If the caliber is 
below 15 French, it may be necessary to 
use a urethrotome of the Maisonneuve 
variety fo prepare for the dilating ure- 
tfirptame. , _ 

Yhe division should be made in -the toof 
of the wrefthra After the stricture has 
been cut a hmgie d bauU of Appropriate 
size ehoulld ’W that the 
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cmUhtr bsiB obtained, nnd, if 
not, a seoond division made. 

A fttll-slzcd, freshly boiled, soft-rubber 
catheter should he passed and retained 
for seventy -two hours, a 1 ; 2000 solution 
of protargol being passed through as it is 
withdrawn. Later full-sized metal bougies 
should be passed as directed under grad- 
ual dilatation, and again at bmger inter- 
vals for some years. 

External Urethrotomy: A. With a 
Guide — Syme's Operation. — I'his is usu- 
ally required at the deep urethra, in 
which situation it is called external 
perineal urethrotomy. It is required in 
strictures the. bulbomcnihrannus and 
membranous urethra that canntjt I»e cured 
by gradual dilatation. 

A grooved staff is passed into the blad- 
der, the urethra exposed by an incision 
in the middle line of the perineum and 
the stricture divided upon the staff. If 
the staff will not pass the obstruction the 
ureihr.'i is opened on the tip of the in- 
struinent just anterior to the stricture. 
Piv carefully holding the divided edges of 
the urethra apart a (iliform may be 
passed which will act as a guide in 
diYidjt\g the contracted portion. r)r, a 
hlifonn may be introduced and over it a 
tunnelled catheter staff. 

B. Without a Guide — Perineal Sec- 
tion. — Cases of inipa.ssal)le stricture of 
the deep urethra require this procedure. 
An instrument is passed as far as pos- 
sible. and the urethra tjpeiied upon its tip 
through a median perineal incision. The 
strictured portion is tlieii probed and 
divided, carefully keeping in the line of 
the urethra. A good, light is essential. 
Occasionally the strictured canal cannot 
be located, when cither suprapubic cys- 
totomy and retrograde catheterization or 
extension of the operation so as to open 
the urethra at the apex of the prostate 
will become necessary. The t>pcration 
should be undertaken only by those who 
' have had considerable experience in this 
line of work. 

After each of these operations a rubber 
ca^ieter may be passed through, the 
urethra into the bladder and retained for 
several days. The perineal wouiait is 
packed gently with gauze. After the 
catheter h removed nreteii 


should he passed, as directed after In- 
ternal Urethrotomy. 

URETHRAL. URINARY. OR CATH- 
ETER FEVER. — Symptoms and Etiol- 
ogy. — Not mfre.qucutly a patient will have 
a chilly sensation or a slight chill after an 
instrument has l»een passed into the blad- 
der, especially for the first time (urethral 
shock). This may be accompanied by 
faintness, nausea, and weak pulse, but is 
not followed by a hot stage or sweat, and 
there is no elevation of temperature. The 
phenomenon is supposed to be of reflex 
origin, and does not constitute urethral 
fever. It is of no significance and re- 
quires no treatment. 

In rare instance.s after in.strunientation 
of or operation on the urethra the patient 
is seized with a severe chill, especially at 
the lime of the next urination, followed 
by fever and sweat. There may be but. a 
.single paroxysm, in which case the pa- 
tient’s condition returns to normal in 
from a few to twenty-four hours. In other 
cases the chill, fever, and sweat recur at 
irregular intervals. The former is prob- 
ably due to the absorption of a minute 
dose of toxic material through a fresh 
wound of the urethra caused by the in- 
strumentation. The latter i.s undoubtedly 
a genuine septic infection, the micro-or- 
ganisms or their toxins being absorbed 
through the urethral lesion and producing 
a septicemia or pyemia of the gnivest 
type. 

Patients who have suffered long with 
stricture of the urethra and whose kidneys 
have become infected secondarily seem 
especially predisposed to this aeddent. 
Acctx'ding to some, the occurrence of the 
urinary chill is entirely limited to cases 
with pre-existing disease of the kidneys, 
generally a pyelonephritis, and the chill is 
due to acute renal congestion, itself caused 
by absorption of bacteria from the injured 
urethra. Peculiarities of the condition are 
that its incidence often has no relation to 
the severity of the instrumentation carried 
out, though manifestly increasing with its 
depth,, i.f., distance from the meatus. 
The extreme gravity of the severer forms 
of urethral fever should constantly be 
borne in mind, and every effort made to 
; ]^event its occurrence. 

SAciitee eeptieeif^ follow 
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urethra! fever, aud is due to absorption 
through the kidneys of toxic products 
from retained, infected urine. A focal 
suppurative nephritis is the pathological 
process induced, and the vsytnptoms con- 
sist of irregular, high fever, with or with- 
out recurrent chills, and renal tenderness 
and pain. 

Chronic urinary septicemia results from 
prolonged toxic urinary absorption, and is 
characterized by low, irregular fever, an- 
orexia, constipation, a tongue bright red 
laterally, but often coated; dryness of the 
mouth; a drawn, sallow or pasty face; 
some polyuria, loss of weight, and drowsi- 
ness, merging into a uremic state. Renal 
suppuration is always in some degree 
associated. 

Treatment. — The treatment of urethral 
fever should be prophylactic. The most 
rigid antisepsis and gentleness in urethral 
instrumentation and the internal use of 
one of the urinary antiseptics will usually 
prevent it. The meatus, glans, and pre- 
puce should be cleansed with soap and 
water, followed by potassium perman- 
ganate or boric acid solution, before cath- 
eterization or other urethral instrumenta- 
tion. Operations should be preceded by 
the use of hexamcthylenaminc, lYi grains 
(0.5 Gm.) 3 times a day for two days, and 
by copious drinking of diuretic mineral 
waters, and should be followed by irriga- 
tion of the urethra and bladder, proper 
provision being made for drainage. 

If the disease has already become estab- 
lished, boric acid and phenyl salicylate 
(salol), to 10 grains of either, may be 
administered 4 times a day, or, better, 
hexamethylenamine employed in the dose 
already mentioned. The urethra and blad- 
der should be thoroughly irrigated at fre- 
quent intervals with potassium perman- 
ganate^ 1 in 5000 to 1 in 2000; silver 
nitrate, 1 in 8000, or boric acid or normal 
saline solution. 

Constitutional treatment is also impor- 
tant. Quiet rest in bed should be imposed. 
The patient will require a nourishing 
diet. Three pints <1500 c.c.) of milk per 
day will not be too much, and 3 to 6 eggs 
should be given, either with the milk or 
separately. Stimulants must be adminis- 
tered freely. Whlstky or may be 

given, the amount being; determined by 


the effect Full doses of 
should be given, and digitalis thny be 
added if there is evidence of enfeebled 
circulation. Diuresis, saline catharsis^ and 
hot foot-baths are indicated. In severe 
cases, hot-air baths or the hot pack, and 
cupping in the lumbar regions* may be 
appropriate and beneticial. 

Where toxic absorption seems progres- 
sive in spite of the above measures, a 
perineal urethrotomy or suprapubic cys- 
totomy may become necessary to improve 
drainage. 

In acute or chronic urinary septicemia 
similar measures are indicated, efforts be- 
ing likewise made to relieve retention of 
purulent urine, as by catheterization, ure- 
throtomy, or cystotomy, and to over- 
come renal suppuration, if necessary, by 
nephrotomy. 

CHANCROID.— Definition.— 

Chancroid, or soft chancre, is a spe- 
cific, local venereal lesion clue to the 
streptobacilliis of Ducrcy. 

Symptoms. — After an incubation 
period of from one to five days — usu- 
ally three to five — a pustule deveh>ps 
which rapidly enlarges and in a few 
days ruptures, forming an ulcer. The 
latter is generally round and presents 
sharply defined, perpendicular mar- 
gins, with a deeply set, grayish yel- 
soft, and irregular base. An 
abundant, purulent, foul discharge is 
liberated, which is aiitoinoculahle, in- 
ducing additional lesions as it passes 
over adjacent tissues. The lesions 
are ..surrounded by inflammatory are- 
olae, are painful wlien rapidly enlarg- 
ing, and bked easily. A chancroid is 
seldom indurated unless already 
esauterized, associated with the hard 
chancre of syphilis, situated at the 
meatus or in the post-coronal sulcus, 
ot complicating phimosis. In the 
male the commonest site chancroid 
is the ^ronary sulctts ; in women, the 
intfvoitm The lesions nsi^lly 
multiplci. , mt ■ only 
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dir^r externa^ but also 

over the petiu^uin and onto the kgs 
and abdomen. Untreated chancroid 
lesions free of complications begin 
to heal in three or four weeks. No 
constitutional symptoms accompany 
chancroids when uncomplicated. 

Etiology. — Chancroid is almost al- 
ways transmitted by sexual contact, 
although instances of infection from 
the soiled hand are on record. An 
abrasion, albeit slight, is necessary 
for infection with it, unless contact 
be very prolonged. Uncleanly habits 
are an important predisposing factor, 
the use of soap and water upon ex- 
posure being almost certainly pro- 
phylactic. 

The causative organism, discovered 
by Diicrcy in 1889, is a dumb-bell 
shaped bacillus occurring both extra- 
and iiitra- celhilaiiy, and arranged 
typically in parallel chains. It is 
negative to Gram’s test-stain, but 
stains easily with methylene blue, 
fuchsin, etc. As it excites no sys- 
temic reaction or immunity it can be 
repeatedly inoculated in the skin sur- 
face. It loses its virulence when 
heated to 105° F. 

Diagnosis. — I'his is ordinarily made 
clinically, the history of recent ex- 
posure, and the mulitiple, discharging 
ulcers, with or without bubo, being 
sufficient. Differentiation from syph- 
ilitic chancre is especially important, 
and is complicated by the fact that a 
positive diagnosis of chancroid does 
not exclude the possibility of co- 
existing syphilitic infection in the 
chancroidal lesion itself. Such coex- 
isting infection may often be detected 
through examination of the discharge 
for the spirocheta. {For further dis- 
cusskm see article on in 

thia yokime). The 


SURGICAL DISEASES (WOOD). ^01 

croid is, on the other hand, best defi- 
nitely ascertained---examination for 
the bacillus of Ducrey being uncer- 
tain owing to the paucity of these 
organisms and the mai^y pyogenic 
and other bacteria present — hy auto- 
inoculation. This is carried out by 
placing under the skin on the outer 
aspect of the thigh, by means of a pin 
or bistoury, a little pus from the sus- 
pected ulcer, the point being inserted 
deeply enough to draw the least pos- 
sible amount of blood. If a typical 
chancroidal lesion appears on the 
third day at this point, the test is 
positive ; in case of doubt, the secre- 
tions of the new lesion may with ad- 
vantage be examined for the bacillus 
of Ducrey. 

Complications. — The commonest 
complication of chancroid is inguinal 
adenitis (bubo), which is met with 
in about one-third of all cases. It 
may be uni- or hi- lateral, and, when 
the latter, is generally more marked 
on the side of the primary ulcer. The 
involvement may be a simple inflam- 
mation without suppuration, soon 
terminating in resolution, or may ex- 
tend to a periadenitis, with massive 
adhesions of glands and surrounding 
tissues, usually followed by suppura- 
tion. The abscess, after rupturing, 
may heal like other abscesses or may 
form a chancroid ulcer, from which 
autoinoculation may take place (viru- 
lent bubo). 

Other possible complications in- 
clude the “mixed sore” already re- 
ferred to, inflammatory phimosis due 
to chancroidal disease beneath a long 
prepuce, paraphimosis, balanopos- 
thitis, buttonholing and destruction 
of the preputial frenum, lymphan- 
gitis, rapidly progr^sive and destruc- 
tive ulceration (phagedena), and gan- 
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greiie. Phagedena from chancroidal 
infection is less frequent than from 
syphilitic lesions. 

Treatment. — All chancroidal lesions 
not more than a week old, whether 
minute or large, should be cauterized 
with pure nitric acid. Each lesion, 
with the surrounding skin, is first 
washed with hydrogen dioxide. Pe- 
trolatum is then applied round the 
lesions, which are next carefully dried 
with strips of blotting-paper, anes- 
thetized w'ith pure phenol or 10 per 
cent, cocaine solution, and cauterized, 
after the whitened surface has been 
again dried, with nitric acid on a 
glass rod until the open areas are 
wholly stained brown or yellow. The 
lesions are then again washed with 
hydrogen dioxide and dressed with 
calomel, or, even better, iodoform. 
Where cauterization is refused by the 
patient or fails, or the lesions are 
over a week old, the treatment is 
limited to washing very frequently 
with hydrogen dioxide solution di- 
luted one-half (this may be preceded 
by soaking the penis in hot saline 
solution), drying with cotton, ami 
dusting with iodoform, nosophen, or 
calomel. When granulation begins 
the lesions may be dressed with 1 
part of ointment of mercury nitrate 
to 7 of petrolatum; cauterization with 
the silver-nitrate stick or pure phenol 
may be practised every few days, or 
red or black wash may be continu- 
ously applied. 

In the prevention of complications, 
protection of external lesions from 
friction by means of a large cotton 
dressing is of importance. To reduce 
the chancc.s of bubo, the patient 
should stay as quiet as possible. As 
soon as bubo appears, he should be 
put to bed and a }iot«^wiiter bug oie 


ichthyol dressing applied. Pressure 
through a spica bandage of the groin 
may be of value. If suppuration ocr 
curs, evacuation should be effected 
through one or more stab incisions, 
the cavity washed out with hydrogen 
dioxide followed by mercury bichlo- 
ride solution, a warm 10 per cent, 
iodoform ointment injected, and iodo- 
form or a wet dressing applied exter- 
nally. Injections of iodoform oint- 
ment should be made every three 
days until pus formation has been ar- 
rested. Where chancroidal ulcera- 
tion takes place in spite of treatment 
the lesions should be cauterized and 
dealt with like the j)rimary sores, any 
badly diseased tissues being, more- 
over, cut away. Persisting hard 
masses of inguinal glands should after 
a time he excised, even if suppuration 
has not occurred. 

Where phinu^sis gives trouble, the 
prepuce should be slit up (circumcis- 
ion being often a failure at the time), 
the cut margins touched wdlh pure- 
phcnol, and the ulcers thus cx})osed 
cauterized. 

i^hagedena is met by the internal 
•administration of quinine, iron, and 
milk punch, and by thorough local 
use of the actual cautery, nitric acid, 
or bromine — under general anesthe- 
sia if necessary — follow^ed by iodo- 
form and wet dressings, or, better, 
continuous antiseptic irrigation. 

TUMORS OF THE URETHRA.— The 
benign tumors of the urethra include 
papilloma, fibroma, cysts, and angioma; 
the malignant, carcinoma, and sarcoma. 
In the male, tumors seldom occur unless 
gonorrhea has preceded. 

Papilloma is usually a multiple tumor, 
ocours nearly always on the floor of the 
urethra close to the meatus, and is ana- 
logous to the papHloma (venereal wart) 
often met With oii the external genital or- 
gans. The diagnosis of die 4ee^ leaioiti 
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is made with the urethroscope or by 
means df an acorn-headed bougie, the 
small Warty outgrowths being felt with 
the hngers from outside the penis as the 
head of the bougie is being withdrawn. 
The papillomata occurring, as is nearly 
always the case, in chronic gonorrhea may 
be associated with a persistent urethral 
discharge (papillomatous urethritis). Ure- 
thral papillomata readily bleed. 

Treatment. — Destruction of the growths 
through the urethroscope may be ef- 
fected by vigorous scraping with cotton 
on a probe, and with the urethral curette, 
hemorrhage being arrested by pressure. 
To prevent recurrence Keyes recommends 
the application of a saturated alcoholic 
solution of salicylic acid to the bases of 
the grt)wths twice weekly until their ten- 
dency to return is chocked. 

Fibroma is met with singly, generally 
in the huIlKnis urethra, usually associated 
with a myomatous niyxotnatous com- 
ponent, and is very rare. Polyps of the 
prostatic urethra are apt to cause hemor- 
rhage from the urethra, with or without 
difficulty in urination or catheterization. 
The treatnu*nt is operative, the growth 
being removed through a median perineal 
incision. 

Cysts of the urethral glands occur in 
chronic gonorrhea. 

Angioma is met with chiefly in w^omen 
in the form of the so-callcd urethral car- 
uncle, near the external meatus. Frequent 
painful urination and marked local sensi- 
tiveness are characteristic of this lesion, 
which may he excised or destroyed with 
the actual cautery. 

Carcinoma of the urethra is uncommon 
and is almost invariably secondary to can- 
cer of the prostate or penis. The lesion 
is typically hard and wart-like, sometimes 
resembling leucoplakia, and is treated by 
excision or exposure to radium. Recur- 
rence usually follow.s. 

Sarcoma of the urethra is generally met 
with in the female sex. The treatment is 
excision. 

DISEASES OF THE PROSTATE. 

ANOMALIES.--Thcse are rare ex- 
amples of defective development and 
occur only in conjunction with extensive 
malformations of the adjacent Utinary 
and g;eiiltal organs. 


INJURIES OF THE PROSTATE. 

Wounds of the prostate complicating 
injuries to the perineum or rectum are 
accompanied by the symptoms attending 
lacerated wounds in general. If the 
urethra is lacerated also, there will prob- 
ably be retention of urine or extra- 
vasation at the point of injury; or, reten- 
tion may result from swelling of the 
gland, simply, without injury of the ure- 
thra. Infection of the wound will give 
rise to a diffuse inflammation, or, what is 
more seriou.s, to phlebitis of the prostatic 
plexus, which is prone to cause septicemia 
or pyemia. The extravasation of urine is 
apt to involve either the perineum or the 
prevesical speace; in the latter case, if not 
checked by prompt incision and drainage, 
it will involve the areolar tis.sue of the ab- 
domen, thighs, penis, and scrotum. 

Wounds of the prostate caused by the 
un.skillful use of catheters will he followed 
by hemorrhage, probably by retention, 
and in some Instances by inflammation of 
the gland. 

The constitutional symptoms depend 
upon whether profuse hemorrhage has oc- 
curred, or local inflammation or serious 
infection of the wound taken place. Infec- 
tiou.s phlebitis is very apt to cause chills 
and pronounced constitutional .symptoms. 

Etiology. — Wounds of the prostate are 
rare, owing to the protected situation 
of the gland. Lacerated wounds of the 
perineum or rectum by a pointed object 
may involve the prostate. It may. rarely 
be injured in extensive fracture of the 
pelvic bones, ll is wounded in punctur- 
ing the bladder with a trocar from the 
perineum, or even from the rectum. When 
enlarged, it has been wounded by injudi- 
cious attempts to pass a metal instrument 
through the urethra into the bladder. It 
is always cut in performing perineal 
cystotomy. 

Treatment. — The patient should be 
confined to bed. Perineal wounds in- 
volving the prostate require the same 
treatment as do lacerated wounds else- 
where. Foreign bodies should be re- 
moved, bleeding well controlled, the sur- 
faces tlednsed, and drainage provided for. 
Frequently a tampon of iodoform gauxe 
will serve both to arrest the bleeding and 
afford drainage. II the prostatic wound 
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extensive, it is advisable to introduce 
a catheter into the bladder through the 
urethra and leave it in. If the urethra or 
neck of the bladder has been opene<l by 
the accident, the retained catheter is par- 
ticularly important. If one cannot intro- 
duce tlie catheter on account of urethral 
laceration, perineal section should be 
done. The catheter may then be placed 
through the perineal wound, or, preferably, 
through the entire urethra. If bleeding 
has occurred backward into the bladder, 
copious irrigations of warm, boric acid 
solution through the bladder should be 
employed. If the catheter becomes oc- 
cluded by clots, they may be dislodged by 
making suction wdth the syringe or by in- 
jecting a little boric acid solution. 

Wounds of the prostate caused by frac- 
ture of the pelvis are treated upon gen- 
eral principles. If the urethra be lacerated 
a permanent catheter must be introduced, 
cutting down, if necessary, upon the point 
of laceration in order to pass the catheter. 
(The treatment o[ rupture of the bladder 
will be described under diseases of this 
viscus.) 

Injuries of the prostate resulting from 
forced catheterization, if slight, recover 
spontaneously; if more severe, they re- 
quire the permanent catheter to provide 
against retention from swelling/ the use^of 
urinary antiseptics and copious draughts 
of water and, perhaps also, mild sedatives. 

Wounds caused in performing perineal 
cystotfwny do not require any special 
attention. 

In wounds from external causes fre- 
quent irrigations with antiseptic solutions 
and particular attention to antiseptic de- 
tails are desirable, to limit the inflamma- 
tory reaction and help avoid septic inflam- 
mation of the prostatic plexus of veins. 
All injuries of the urethra or bladder indi- 
cate the internal use of urinary antiseptks. 

FOREIGN BODIES AND CALCULI 
IN THE PROSTATE. —Symptoms. — 
Pain and tenderness in the perineum and 
a frequent or almost constant desire to 
urinate, the act being accompanied by se- 
vere pain, are the prominent symptoms. 
Upon rectal examination the gland will b« 
found somewhat swollen, unduly tense, 
and tend<^. Occasionally tihe passug^^ of 


urine is interfered with. 
fluctuation would indicate an abscess. 

Etiology. — Small vesical calculi 
lodge in the prostatic urethra, or the 
prostate itself. Occasionally during the 
introduction of an old catheter a portion 
will break off at the point and remain be- 
hind. At times foreign bodies have been 
introduced into the urethra, and, passing 
beyond reach, lodged in the prostate. 
Prostatic concretions, due to concentra- 
tion and hardening of the prostatic secre- 
tion, are common in middle-aged men, but 
seldom attain a size causing symptoms 
larger than a pea); rarely, multiple 
prostatic calculi coalesce to form a 
branching mass extending forward and 
backward in the urethra. 

Diagnosis. — This is usually made by in- 
troducing a metallic instrument, which 
will impart a grating sensation to the hand 
as it passes over the calculus or foreign 
body. 

Treatment. — In some instances, espe- 
cially in the case of impacted, small cal- 
culi, these bodies may be removed through 
the urethra with the urethral forceps. 
Bodies that cannot be thus removed 
should be taken out by median perineal 
urethrotomy. If suppuration should su- 
pervene, the abscess should be treated ac- 
cording to the principles applicable to 
abscesses elsewhere, 

ACUTE PROSTATITIS.— This 
, occurs in two forms ; the follicular 
and the parenchymatous. The former 
is much more frequent than the latter. 

Symptoms. — These vary greatly in 
degree, probably according to the 
nature and vrnilence of the infecthm. 
A mild prostatitis may produce no 
symptoms. In the mildest symptom- 
prod'ucing form of the follicular vari- 
ety there is a sense of heat and full- 
ness in the perineum, with some in- 
creased freqoency of urination, which 
is attended with more or less jpain, 
especially at the dose of the act. In 
^ more marked cases the fullness is 
replaced by severe urmatipn 
may he jErequeBt pamful add ac- 
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compatiicd With tcnestnus, or there other possible factors, traumatism is 
may be coittp\ctc retention. Sitting probably one of the rarest. Exposure 
and defecation may cause considerable to ccmditions causing internal conges- 
|)ain, and examination of the prostate lions (a '‘cold” ) is a more commxin 
through the rectum will show the cause. Occasionally a passing or itn- 
organ probably enlarged and dis- pacted calculus in the prostatic urc- 
tinctly tender. thra or some otlier foreign body will 

In parenchymatous prostatitis, in excite inflammation. Excessive use 
which all of the structure.s of the of cantharides will in some in.stances 
prostate are involved, pain is more have the same effect, as may also 
marked than in the follicular variety, irritating injection.s or strong chem- 
and is frequently of a throbbing char- icals in the deep urethra. All these 
acter. Frequent urination and tenes- factors very probably act l)y eslab- 
mus are greater, or more propably lishing a fav()ral)Ie soil for the de- 
there will be retention from the ex- vclopment of micro-organisms. Evi- 
tent of the swelling. In the follicular deuce is lacking to show tliat horse- 
variety there is usually moderate back-riding and bicycle-riding are 
fever. The parenchymatous form is productive of prostatitis if proper 
apt to cause a higher tem[)craturc, saddles be selected. Acute prosta- 
with marked ccmstitutional symp- titis occasionally develops in the 
toms, and not infrequently chills. course of the infectious fevers, and it 
The usual history is that, following has been noted in a number of in- 
a urethritis, the train of symptoms stances of pyemia, 
above inenti<med has developed more Treatment. — The patient .should be 

or less suddenly. This should always confined to bed. The diet should be 
excite suspicion of a prostatic compli- liquid — chiefly milk. Water may be 
cation. The condition is in be dis- given freely. A hot-water bag may 
tinguished from acute cystitis, in be applied to tlie perineum and rectal 
which frequent and painful urination injections of hot water administered 
is more pronounced, while the com- 3 or 4 times a day. In llie ni(ne 
plaints connected with the perineum severe cases the bed should he so 
and rectum are proportionately less, arranged that the patient’s hips are 
In inflammation of Cow'per’s glands on a higher level than the shoulders, 
the symptoms are confined to the If the inflammation is of a high 
perineum- In all cases digital exami- grade, considerable relief is aflorded 
nation of the prostate is the final by the application of a number of 
test. leeches to the perineum and around 

Abscess formation either in the the anus. Sitz baths at 100° to 
prostate itself or in the cellular tis- 10.5° F., frequently repeated, give re- 
suii.s outside the gland (periprosta- lief by drawing the blood to the .sur- 
titis) Irequcntly follows, the latter face. If there is marked vesical irri- 
cofhdition producing a large, boggy, tation great relief will be afforded by 
tender, prostatic mass. a mixture of boric acid, sodium bro- 

Etiology.— In the vast majority of tnide^ and tincture of belladcmna. 
cases piostatitis is due to infection Euppottitorses of ichthyol may with 
from a posterior urethritis. Among advshtagfe be used, and hcaamethyl* 
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eojsuxjitic g'ivcn by the mouth. If the foot. Obstruction -iintiatfon 

there is much fever, a diaphoretic due either to bar the 

mixture containwg potassium citrate, median isthmus or to strktme of the 
sweet spirit of nitre, and aconite will neck of the bladder, occasionally be- 
be liseful. If pain is excessive, a comes a salient feature. There is 
little morphine may be added. If this often some enlarg^enieiit of the pros- 
fails, suppositories of morphine or tate f,dan<l. Introduction of a catJie- 
opium may f»e ^^fivcn in addition. If ter is likely tc^ reveal marked hyper- 
there is retention, the urine should be sensitiveness of tlie prostatic urethra, 
drawn at retrular intervals with a The urine usually shows some cloudi- 
soft-ruhber catheter. If the inham- ness, especially the first portion, 
mati(.)n goes on to supi)uration, it is owing to shreds of mucopurulent 
well to evacuate the abscess as soon matter and masses of epithelium from 
as s-oftening or fluctuation is detected the prostatic urethra. Often, in fact, 
by rectal cxamiiuilion. This should chronic posterior urethritis coexists, 
be done in the midline tjf the per- and st)incliines also chronic anterior 
ineuni. carefully avoiding the urethra urethritis. An extreme degree of 
and rectum. Small, circumscribed ab- anxiety and mental dci>rcssion is very 
scesses which will prol)ably not be constantly observed, the serituisness 
detected, usually rupture spontane- of the various symiUoms being mag- 
ously int<» the tirethra. nified by the patient, ])iirticularly the 

CHRONIC PROSTATITIS.-— discharge, often erroneously supposed 
Symptoms. — (hie of the most promi- by the laity to be scmikii. 
nent symptoms is a pcr.sistent ure- Diagnosis. — (/hronic prostatitis 

thral discharge, often mucc^purulcnt must be ditlerentiated from chrtmic 
in character. Sometimes this fluid is cystitis, vesical calculus, prostatic hy- 
obtainable only by massage of the pertrophy, and seminal vesiculitis, 
prostate. Oiscliarge may occur at in- Tn the first of these the mental de- 
tervals throughout the day, but is pre.ssion and the prostatic tender- 
especially noted during or after, an ness are absent. If the urine be 
action of the bowels. In addition, the passed in two portions, in prostatitis, 
patient will have at least some of the the second portion will be clear, while 
following symptoms: Frequency of in cystitis both jxirtions are cloudy, 
urination, weight and dull pains in Vesical calculus is excluded if the 
perineum and loins, a tickKng sen.sa- characteri.stic symptoms are not pres- 
tion or pain in the urethra, pain at ent and by the careful use of the 
the end of urination, some perineal sound. 

tenderness which may make sitting Hypertrophy of the prostate usu- 
uncomfortahle, and a moderately in- ally begins after the fiftieth year of 
creased sensitiveness of the prostate life, and is much more common after 
on rectal examination. The lumbar the sixtieth year. The distinction is 
pains are typically constant in char-^ sometimes difficult, the hypertrophy 
acter and uninfluenced by micturw not infrequently showing some de- 
tion. Referred abnormal sensations gree of associated chronic inflamma*. 
may be felt any where below the um- tioo, doudy of the 

bilicus, even at a point M 4i?d^t:as fitist portion of urine 




test, togi^tber with the mental condi- 
tion itid puitilency the expressed 
secretion, point to inflammation of 
the prostate, and their absence argnes 
against it. 

Seminal vesiculitis, when chronic, 
closely simulates chronic prostatitis. 
Digital examination through the rec- 
tum will, however, show an absence of 
changes in the prostate and probably 
reveal a distended seminal vesicle. 
For doubtful cases I'osncr has pro- 
l>oscd the following test; An ounce 
or two of urine is passed in one glass 
and a like portion in a second glass, a 
quantity still being retained in the 
bladder. The prostate is then thor- 
oughly expressed by massage cither 
with the finger in the rectum or an 
instrument devised for the purpose. 
The iiaticiu then passes the last p(>r- 
tion of urine. If chronic prostatitis 
he present this iKn*tioii will he cknidy 
and the microscope show pus-corpus- 
cles, shreds, epithelium, jiruhably 
micro-organisms, and ])<)ssibly likuMl. 
Care must be taken in this te.st not to 
confound the fluid from a distended 
vesicle, if such exists. 

Etiology. — Chronic prostatitis de- 
velops insidiously as such, or re- 
mains as a sequel of an acute inflam- 
mation. By far the commonest cause 
of the condition is gonococcic pos- 
terior urethritis, Keyes, r./y., having 
noted a history of gonorrhea in 73.2 
per cent, of a series of cases studied. 
Among other causes of it are irri- 
tating injections; improper use of 
urethral instruments; infection from 
the biwjd-stream; foreign bodies, 
such as prostatic calculi, and condi- 
tions causing a chronic congestion, 
such as abnormal sexual practices, 
constipation, hemorrhoids, etc. There 
occurs also prpfeably a chrouic py0^ 
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genic infection in which either the 
dose of the germs is so small or the 
virulence so mild that only a mild re- 
actionary inflammation results. Such 
cases may complicate chronic gonor- 
rhea and urethral strictures. Nott- 
haft, examining 120 cases of chronic 
prostatitis bacteriologically, found the 
gonococcus in 47; other micrococci, 
ill 119; bacilli, in 15, and other bac- 
teria, in 14. Young and his asso- 
ciates, however, more recently ob- 
tained a bacterial growth on agar in 
*)nly 8 out of 19 cases. 

Treatment. — Fvery factor of pros- 
tatic congestion should be removed 
as far as possible, e.r/., a contracted 
meatus, urethral stricture, constipa- 
tion. etc. Sexual excitement should 
he avoided. Tonics are frequently 
indicated. The diet and digestion 
should receive attenlif>n as well as 
such matters as exercise, bathing, etc. 
Irritating articles such as Cayenne 
pepper, mustard, sauces, vinegar, 
liickles, tomatoes, and other acid vege- 
tables and fruits, must be avoided. 

Countcrirritation to the perineum 
by tlic daily application of equal parts 
of tincture of belladonna and tincture 
of iodine, or by the occasional appli- 
cation of blistering collodion, will he 
beneficial. The daily use of a jet of 
cold water on the perineum from a 
bidet is of value in most cases, the 
cold and the force of the stream both 
causing reflex contraction of the con- 
gested bl(xxl-vesseli4. In some cases 
hot hip-baths for a few moments each 
day are of service, Ichthyol supposi- 
tories may be prescribed. 

In rebellious -cases silver nitrate 
may with advantage be introduced 
into the prostatic urethra through a 
spt^cjal (UltxmaUn or Keyes) .syringe 
wlth^Jong, hard^rubber noazle. At 
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first only 3 to 5 drops of a 1 per cent, 
solution should be introduced, This 
may be repeated after three to five 
days. The strength of the solution 
may then be very gradually increased. 
If this be done too rapidly or the 
first application be unduly strong, 
considerable reaction and distress 
will result. Some advise the gentle 
introduction of a full-sized cold-steel 
sound every three or four days. 

Many believe massage to be the 
ideal and rational therapy for chrcmic 
prostatitis. It cm])ljcs the duct.s, im- 
proves the circiilatKin, and tends to 
cause abs<^rpti<in <if intlanimatrny 
products. For this i)roccdure the pa- 
tient may lie on the back with the 
thighs flexed and separated. The 
massage may best be performed with 
a finger in ilie rectum, protected with 
a rubber linger cot, previously lubri- 
cated. Moderate distention of the 
bladder, if necessary with boric acid 
solution, is of advantage. The gland 
should be rul;)becl from the periphery 
toward tlic urethra, pressure being 
made first on one lobe, with a circular 
motion or a lateral sweep of the 
finger, then on the other lobe, and 
finally on the pr(»static sinus, to 
evacute. the ducts into the urethra. Tf 
strong pressure is being made, a few 
strr>kes for each lobe arc .sufficient; 
if but gentle force is used, each lobe 
may be stroked for a minute. The 
force used is often gradually in- 
creased, but should be gauged accord- 
ing to the patient’s tolerance and the 
effects noted. Brief massage of the 
seminal vesicles may with advantage 
]>recede the prostatic manipulations. 
The procedure should seldom be car^ 
Tied out oftener than 2 or 3 times a 
w^eek. It may be continued until the 
symptoms have abated and the ^ili- . 


lency of the 
entirely lost Pfostatic maisage is 
contraindicated in acute inflamma- 
tions of the prostate, vesicles, or 
urethra. 

ABSCESS OF THE PROSTATE.-- 
Symptoms. — These cases present the 
symptoms of acute pro.statitis in a marked 
decree. There is #fciierally fever, often 
hij?h, the pain is severe and often throb- 
Iiing, and chills are apt to occur. Urina- 
tion is extremely painful. The swollen 
perineum may acquire a dusky red color. 
Retention of urine is very often a feature; 
may even he the t>nly symptcjm, unacctun- 
panied l)y dysuria or fever. The dia^^nosi.s 
is confirmed if an area of st^fttming or 
fluctuation c.in he detected hy digital cx- 
nrn illation. 

Etiology. — Abscess after acute inflam- 
mation of the prostate is most apt to 
occur where treatnieiii has been neglected 
or the hcallh of the patient is particularly 
depressed. The suppuration may occur 
early or late in the course of the disease. 
There may he a single fihscess or a 
number. 

Treatment. — As a rule, the ahscesse.s 
undergo resolution or open spontaneously 
into the urethra, and complete recovery 
occurs. As soon as distinct fluctuation 
is detected, hc»wever, it is desirable not 
to wait, hut to evacuate the ahsces.s by 
an incision in the perineum, avoiding 
the urethra and rectum. I'lie cases in 
v'hieh this will he necessary are, how- 
ever, eomparativcly few. The • wtuind 
should he packed with gauze and re- 
dressed daily. Occasifinally the abscess 
tiursts into the perineum, ischiorectal 
fossa, or rectum, or burrows into neigh- 
boring tis.sue.s, even a.s far as the umbili- 
cus; hence the desirability of early evac- 
uation. 

PROSTATORRHEA.-^Symp- 
toms. — Prostatorrhea refers to the 
periodical discharge from the ure- 
thra of a colorless tor slightly turbid, 
whitish, visdd fluid/ moat frequently 
observed after the passage of a hard 
stool, but, in prottotmoed ca®cs» 
dt i^her aft^pr violent exer- 
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OT sexwl excite- 
tnetit* The discharge is found on ex- 
amination to be prostatic fluid. Irri- 
tability of the bladder, with frequent 
micturition, often coexists, as do also 
neurasthenic symptoms. At times 
spermatorrhea and impotence are 
associated. 

Etiology. — The condition occurs 
almost always in young adults, and 
seems often to be due t(^ a relaxa- 
tion of the proslatic ducts, not neces- 
sarily accompanied by local inflam- 
mation, but often the result, in I urn, 
of sexual excess, ungratified sexual 
desire, or some other factor causing 
local congestion or weakncs.s (pro- 
longed fever). With this may be 
conpled overactivity c)f the prostatic 
glaiulvS. 

Treatment. — This ctmsists in the 
correction of bad habits or other 
ascertainable causes, removal of the 
hypcrestliesia or j)rostatic. congestion 
by daily irrigations witli 1 : 40fX) sil- 
ver nitrate solution with intrciduction 
of the cold sound cvcm v A t>r 5 days, 
and sedation of the irritable bladder 
with hot hip-baths at night and bro- 
mides and hyoscyamus. 

ATROPHY OF THE PROSTATE.— 

The prostate undergoes atre^phy in a small 
proportion of old subjeets, and may alsc» 
atrophy after severe trauma, suppurative 
involvement, (»r calculous formation. Con- 
genital atrophy is likewise a possibility. 
In eunuchs the growth of the organ is 
arrested, and in cases of destruction or 
removal of the testicles, or ligation of the 
vasa, after puberty it tciicbs to retrogress. 
No symptoms result from the condition, 
and treatment is unnecessary. 

HYPERTROPHY OF THE 
PROSTATE-— SYMPTOMS.-^ Cem- 
fiiderable enlargement of the prostate 
may ocscur without any subjective 
sytnptoms whatever. On the other 


hand, a very moderate or slight en- 
largement in other cases ma}'^ give 
rise to considerable annoyance. The 
first sympV>m to attract the patient’s 
attention is, almost without excep- 
tion, increased frequency of urination 
(pollakiuria).^ especially at night (and 
particularly toward morning). The 
patients are obliged to rise once or 
twice during- the night to pass water. 
No change is ii.sually noticed at this 
stag’e during the day. The nocturnal 
frequency gradually increases and 
finally the diurnal fre(|ucncy is also 
augmented. An observing patient 
may note that the natural force of the 
stream is lacking, that it is thin and 
tends to fall vertically downward. 
There is also apt to be .some hesita- 
tion in starting the stream, and stop- 
page is frequently incomplete. Cliill- 
ing, worry, and alcoholic (n’erindul- 
gence augment the frequency of noc- 
turnal micturition. 

The sub sequent course of the case 
depends, to sonic extent, upon 
whether the urine remains sterile or 
becomes infected. In the former case, 
as the prostalic overgrowth pro- 
gresses, there is corresponding ob- 
struction to emptying the bladder. 
At the conclusion of each act of urina- 
ti(>n a portion td the urine remains. 
The bladder therefore becomes dis- 
tended much earlier than if it had 
been completely emptied. This, in 
conjunction with the increased local 
irritability due to congestion of the 
bladder and prostate, is the cause of 
the more frequent passage of urine. 
When the amount of residual urine 
reaches several ounces to a pint or 
more, it naturally requires but a short 
time for the bladder to become fully 
distended and cal] for relief. The 
organ at no time feels empty. In 
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some cases the obstruction is great 
that normal urination is impossible; 
the bladder becomes distended to its 
utmost limit, and the urine escapes 
involuntarily from the urethra as fast 
as it enters the bladder from the kid- 
neys. This dribbling is a significant 
symptom, and constantly deceives the 
patient and not infrequently the 
physician, the argument being that, 
owing to the fre(tuent or almost con- 
stant pas.sage of urine, the bladder 
must be empty. 7'hough generally 
due. to overflow in a filled bladder, 
dribbling may occur, with but little 
residual urine, owing t(» abnormal 
irritability of the bladder. Not in- 
frequently dribbling is the original 
symptom leading the patient to con- 
sult a surgeon. 

If the urine becomes infected, as is 
sooner or later always the case, often 
as a result of catheterization, the 
symptoms become very marked. 
Urination may occur every two hours, 
ev^ery hour, or even 3 or 4 times in an 
hour. T'here may or may not he hy- 
pogastric pain, depending upon the 
degree of cystitis present, and the act 
of urination is apt to be attended with 
vesical tenesmus. In rare cases in 
which there is moderate enlargement 
of the prostate, but in w^hich the 
symptoms have been so mild as to 
escape observation, after ilic patient 
has been chilled or indulged in alco- 
hol, or has gone an unusually long 
time without passing water, he may 
find himself unable to do so, and re- 
sort to the catheter will be necessary. 
This retention may be the first evi- 
dence which the patient has had that , 
the prostate is affected. 

The amount of pain varies hi 'dif- 
ferent cases. In the mildet forms^ 
is usually entirely ^baeui. In mute 


pronounced fypes the plUent 'will 
complain of indefinite pains in the 
hypogaslriiim, the groins, or the 
small of the back, and a sense of full- 
ness in the perineum or rectum. In 
the later stages more or less severe 
pain will he present either because of 
a di-stended bladder or of cystitis. 
''I'hcre may be a .soreness or smarting 
of the urethra and shooting pains in 
the glans, similar to those felt in 
cases of vesical stone. In cases with 
severe cystitis in which frequent and 
violent etXorts arc made to pass water, 
the tenesmus may result in hemor- 
rhoids or prolapsus aui. 

In the later stages, the urine is very 
apt to contain blood, sometimes in 
micn)sco])ic (jiiantity (,mly, in other 
cases in large amount. As long as 
the bladder remains uninfected there 
are no characteristic changes in the 
urine. In the presence of infection 
the usual evidences of cystitis will l:>e 
observed. 

The enlarged pro.state sometimes 
causes a marked erethism or even 
priapism. The residual urine and the 
resulting ammoniacal decc>ini>osition 
predispose to the formation of phos- 
phatir calculi. Patients with pros- 
tatic enlargement frequently have a 
.Slone in the bladder. Seminal vesicu- 
litis is also a common, and epididy- 
mitis (often suppurative) an occa- 
.sional, complication of prostatic hy- 
pertrophy. 

DIAGNOSIS. — The diagnosis of 
enlargement of the prostate is, as a 
rule, attended with little or no 
difficulty. 

Among the conditiqps which may 
cause more or less similar symptoms 
are strictutHS of the urethra, stricture 
. at the tttek pf the bladder, prostatitis, 

■ arid’' thmor', 
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of th« bladder or the prostate itself. 
Stricture of the urethra will be elimi- 
nated if a full-sized urethral instru- 
ment can be passed without obstruc- 
tion. Stricture at the neck of the 
bladder is differentiated with the 
cystoscope, which will reveal a local- 
ized prostatic thickening- (prostalice 
bar) even in the absence of enlarge- 
ment of the prostate to the rectal 
touch. Prostatitis, if acute, would 
be most apt to follow uretliriti.s, and 
would be accompanied by fever and 
much more marked local tenderness 
than exists in tlie senile prostatic hy- 
pertrophy. The chnmic form usually 
occurs in earlier life, and leads to the 
characteristic symptoms already re- 
ferred to. \'esical calculi, if present, 
may be detected by the use of a vc.si- 
cal sound. Vesical tumors may be 
suspected after excluding stone and 
enlarged tirostatc (by rectal palpa- 
and diagn^ised dc i^isu by cys- 
toscopy. ( I"or the differentiation of 
pOfStatic neoplasm, see section on 
TuniDrs of the Prostate.^ 

The final test for enlargement of 
the prostate is digital examination 
through the rectum, the finger en- 
countering. instead of the luirmal .‘^oft 
organ, a dense, rounded, smooth, and 
generally symmetrical mass. Simul- 
tancoiisFy the bladder may with ad- 
vantag-e be palpated and the condi- 
tion of the urinary stream and the 
urine itself noted. The patient should 
invariably be. examined for residual 
urine by gently passing a catheter 
immediately after he has emptied his 
bladder as completely as possible, an 
elbowed or double-elbowed woven 
catheter being used if the ordinary 
soft-ruW>er catheter fails to pass. 
Atony of the bladder is shown by a 
feeble jet of urine or inabiHly to start 


the flow while recumbent. A signifi- 
cant increase in the urethral length 
is shown if urine fails to flow when 
the catheter has been passed in 2 to 
2}/2 inches beyond the point where 
the resistance of the cutoff muscle is 
first felt. The length of tlie urethra 
is increased in some cases t(.) the ex- 
tent of lj >2 to 2 inches. "I'he eVvSto- 
scope may be of material assistance 
in reaching a diagnosis. 

ETIOLOGY AND PATHOLOGY. 
— After a large number of x>osl-nu)r- 
lem dissections Sir Henry 7'honipson 
claimed that 1 man in every 3 over 
54 years of age .showed some en- 
largement of the prostate. In about 
1 case in 7 the enlargement was suffi- 
cient to cause some degree of obstruc- 
tion, and in 1 case in 15 it was suffi- 
cient to demand treatment. The con- 
dition is so common at and after the 
sixtieth year that some writers have 
described it as physiological. This 
view does not seem justified, since 
according to most observers, in per- 
haps twolhirds the population, 
there is no increase in size whatever. 
Johnson, however, among 3f^ men 
asserts he fi>und prostatic hyper- 
trophy in 79 per cent. 

Prostatic hypertrophy seems to oc- 
cur with about equal frequency in the 
various classes of .society; nor do the 
habits of tbe individual, so far as can 
be learned by inquiry, seem to bear 
finy relation to it. The efficiency of 
such factors as senile involution, 
sedentary life, gonorrhea, and sexual 
excess in predisposing to the condi- 
tion is as yet undetermined. 

The normal prostate consists chiefly 
of 2 lateral lobes, with a small inter- 
roediate portion some»timcs called the 
middle or third tobe. In some cases 
the increase in sltt appears to include 
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all parts of the gland about equally — 
a true hypertrophy. In others, it in- 
volves only one portion or one lobe, 
— strictly speaking a hyperplasia. 
Minutely, the hypertrophy may occur 
in 3 types: (1) the soft, ‘^adeno- 
matous” type, with obstruction of the 
ducts of the prostatic acini and cystic 
dilatation of the latter; (2) the hard, 
fibrous type, and (3) the pseudoade- 
nomatous type, characterized by the 
growth of encapsulated, enucleablc 
nodules, small or large, in various 
parts of the gland. As a rule, all 3 
of these types arc to be found in a 
single prostatic specimen. According 
to the widely recognized theory of 
Ciechanowski, the condition is origi- 
nally due to a chronic inrtammation of 
the stroma of the. prostate, causing 
duct obstruction, later scar formation 
(the fibrous type), and encircling of 
portions of gland-tissue b\" dilating 
ducts to fiirm the characteristic 
pseinh >a<lcnt)mata. 

Non-synimctrical enlargements of 
the pnvslate nit)rc easiW produce 
symptoms than symmetrical. Urin- 
ary obstruction may result from even 
a slight hypertrophy' of the middle 
lobe. F.ither general or middle-lobe 
hypertrophy causes elevation f)f the 
posterior margin of the urethral inlet 
— ^thc so-called “prosiatic bar” — form- 
ing behind it a q>ouch in which the 
“residual” urine collects. 

PROGNOSIS. — The prognosis in 
early cases is good if treatment 
be forthwith instituted. Even after 
acute retention, five or .six years gen- 
erally elapse before chronic complete 
retention is reached. Where partial 
or complete chronic retention is al? 
ready established the tendency, un- 
less radical treatment i$ submitted to, 
is, infection of the bladder having oc- 


curred, toward extension of the re- 
sulting inflammation up the ureters to 
the kidneys, causing chronic pyelo- 
nephritis and a urinary septicemia 
which leads eventually to death. Yet 
by good management of the retention 
even in these cases, to minimize 
the back pressure on the kidneys, 
progress of the renal infection 
and functional deterioration may be 
greatly slowed. 

TREATMENT. — In the earlier 
stages, with slightly increased fre- 
quency of urination -only, comfort 
may' he much increased by careful 
hygiene. The hypertrophic prostate 
being chronically congested, every- 
thing tending to increase this should 
be avoided. 'I'he body .should be 
pro{)erIy j)n)tected, to avoid catching 
cold. The food should be plain, 
easily digested, and non-stimulating; 
meats should he sparingly taken, and 
a diet largely of milk may he recom- 
mended. The bowel function siioukl 
also be attended to. Regular, mod- 
erate exercise is desirable. 

Irritability of the bladder, as yet 
unaccompanied by residual urine, may 
also be treated l)y silver nitrate in- 
stilhitions or by massage of the pros- 
tate and the rectal douche. Acute 
retention of urine may require cathe- 
terization, to be done with strict 
cleanliness and coupled with internal 
administration of hexamethylena- 
minc: Great caution sliould be exer- 
cised when the bladder contains more 
than 1 liter of urine. It is usually 
best to withdraw part at a time, so as 
to relieve the overdistention grad- 
ually. 

If the residual urine be 3 or 4 
ounces to 120 c.c.), a soft cathe- 
ter should be passed once daily, pref- 
erably at bedtime, to give a longer 
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period of rest at night. If it be 5 or 
6 -ounces (ISO to 180 c.c.), the urine 
should be withdrawn morning and 
evening, and, if half a pint or more, 
it is desirable to i>ass the catheter 
every eight hours. After withdraw- 
ing the urine it is desirable to irri- 
gate the bladder with warm boric- 
acid solution, 10 or IS grains (0.6 or 
1 (im.) to the ounce (30 c.c.). If 
there be pronounced cystitis, it may 
be necessary to pass a catheter 
oftener, and the bladder irrigations 
then become especially important. 

Ni» <lrugs have any direct inllucnce 
upon the pn)static overgrowth, un- 
les.s it l)e ergot, and oj)inion as to the 
latter is divided. Half a teaspoonful 
of the fluidcxtract may he given 3 
times a day for a considerable period. 
Strychnine and otlier tonics are often 
indicated for the general condition. 

Ill -calheterizing these patients, 
difficulty is often experienced as the 
instrumenl reaches the prostatic ure- 
thra. For this reason it is necessary 
in some instances to tiy' dilYerent 
forms of catheters. The elbowed 
catheter is useful -in difficult cases, 
and the metal prostatic catheter, with 
Ifinger shaft and larger curve, will 
sometimes pass ea.sily when all other 
h^nns are arrestd. In troublesome 
cases the gentle passage of sounds or 
the retention of a rubber or woven 
catheter for a few^ days will often 
greatly facilitate siibseciuent cathe- 
teri;>:ation. Jt should be an invari- 
able rule to use thorough asepsis in 
all of the urethral instrumentation, to 
avoid cystitis, The patient practis- 
ing autocatheterization must be thor- 
oughly instructed by the surgeon in 
this connection. Some advise that 
7J4 to IS grains (0.5 to 1 Gm.) 
of haxatxiethylibiaxnine be ordered 
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taken daily throughout catheter life. 
By gentle, cleanly, and infrequent 
(though regular) use of the catheter, 
a reduction in the amount of residual 
urine can often be procured. 

Operative Treatment.— T'he pallia- 
tive treatment hcrein]>efore described 
is disadvantageous in not being cura- 
tive, in the possibility that it may at 
any time fail to relieve, and in the fact 
that the patient is fiol removed from 
the danger of complications such as 
prostatic abscess, epididymitis, or- 
chitis, and especially ascending infec- 
tion f)f the urinary tract. Radical 
treatment, on the other hand, always 
entails a certain chance of immediate 
operative death. It is indicated, 
•therefore, only wlicn palliative treat- 
ment pn>ve.s insufficient and the pa- 
tient is seen to be gradually failing in 
spite of careful management of the 
case. Under the.se circumstances to 
delay operation only serve.s to lessen 
the chances of operative recovery. 
(')f the operative procedures recom- 
mended for enlarged prostate, the 
following deserve mention: (1) va- 
sectomy; ( 2 ) galvaiKX'auterization ; 
(3) cystotf>my, for drainage, either 
perineal or suprapubic; (4) prosta- 
tectomy. 

Vasectomy, which grew out of the op- 
eration of castration, recommended by 
W^hite in 1893, is the mildest of the pro- 
cedures. Yet it has been followed by a 
.small mortality (3 to 5 per cent, in early 
cases; 10 per rent, or more later) due to 
the fact that the patients arc ail persons 
in advanced years who have suifered from 
chronic obstruction for some time, and 
who, in consequence, are apt to have cys- 
titis, dilated ureters, and .surgical kidneys. 
Kelief, more or less pronounced, follows 
vasectomy in about 60 per cent, of the 
In some, conditions seem to return 
approximately to normal The operation 
inay be tried m. patients with moderate 
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enlargement and several ounces of resid- vantage, ht occasionally passed during 


ual urine, in whom the difticulty or pain 
in passing a catheter demand other treat- 
ment, and who are old and feeble. 

Substitution of a tunneling opera- 
tion for prostatectomy in many cases 
recommended. Destruction of the ob- 
stacles to urination is effected with 
the writer’s direct vision air cysto- 
scope and the galvanocautery. The 
prostatic bar is cut vertically by the 
cautery and the cut then opened out 
laterally like a broad V. The second 
step consists in destroying the lateral 
lobes with the cautery as one would 
dig a hole in a potato, the cystoscope 
being gradually drawn forward. The 
operation is best done in 3 to 6 
weekly sittings. It is safe and does 
not need general anesthesia. Liiys 
(Bull, de TAcad. de med., Feb. 12, 1918). 

Galvanocauterization.— A. BoniKTs Op- 
tKATioN.-'- Tliis method, ()riginated by Bot- 
tini, of Padua, in 1874. meets the require- 
ments better than any other in cases in 
which there is a distinct bar at the neck 
of the l)ladder. The operation is carried 
out by means (»f a prostatotome, con- 
structed somewhat on the principle of a 
lithotrite. What w^ould correspond to the 
male blade, however, has at the extremity 
a platinurn-wire loop which is heated by 
an electric current. After the introduc- 
tion the blades arc turned in the direction 
in which it is de.'^ircd to make the section* 
of the prostate — generally posteriorly, to- 
ward the rectum, — the current gently 
turned on for a period previou.sly found 
hy trial to he rcquirc<i for bringing the 
blade to a red heat, and the wire loop 
made to cut through the obstructing mass 
hy means of a screw attached to the han- 
dle. A .second and a third .section (usu- 
ally lateral) may he made if it is thought 
necessary, the blade returned to its sheath, 
and the instrument removed. Before be- 
ginning the operation the bladder should 
be partially filled with boric acid solution 
and the posterior urethra anesthetized. 
During use of the instrument a current 
of cold water is kept constantly passing 
throtigh it, to prevent overheating. The 
patient ri««d remain in bed Only twenty- 
four hours. A iteel scmiid with ad- 


period of healing. 

The mortality of Bbttini^s operation 
* ranges from 2 to 6 per cent., the deaths 
being due chiefly to infection of the in- 
cised prostate or to infiltration of urine 
due to penetration of the instrument be- 
yond the prostatic structures. In some 
instances no benefit follows the operation, 

B. C’HETWoon’s OpEK.ATiON. — The necessity 
of conducting Hotttni\s operation entirely 
in the dark, without a guide, is a manifest 
objection to the procedure. This has led 
some to substitute for it the Chetwood 
technique, which ct>nsists in exposure and 
incision of the membranous urethra as in 
median perineal prostatectomy (.see ]k‘- 
low), examination of the prostatic urethra 
and bladder outlet with the linger and, a 
bar, stricture, or enlarged median lobe 
having been found, the Chetwood prostatic 
incisor, introduced through the perineal 
wound and hooked over the prostate, the 
index finger of the left hand passed into 
the rectum and brought in apposition 
with the point of the instrument, the cur- 
rent turned on, and the h 3 'pertrophicd tis- 
sues divided hy slow witlnlravval of the 
knife, the surrounding ti.^’sues being mean- 
while kept cool hy a sixiall stream of water 
j>assing in through the urethra and out 
through the pv'rineal wound. The effect 
producefl is controlled )>y subsequent in- 
troduction of a finger in the urethra. 
Where a median lobe requires broad ex- 
cision two cauterizations in a V-shape 
with the knife may be made. 

Cystostomy, perineal or .suprapubic, 
may he carried out eithd^ for temporary 
drainage or to establish a permanent new 
urinary channel. In the former case, the 
resulting physiological rc.st, in a few cases, 
affords sufficient relief of prostatic con- 
gestion to permit the urine to flow 
through the normal channel. If this flow 
cannot be re-estahlished, a tube may be 
inserted into the bladder for permanent 
drainage. Several forms of these tubes 
have been devised. The annoyance of 
wearing the permanent tube, however, the 
irritation of the siirroupding skin, and the 
conrinual soiling of the clothing render 
the anything but 

Hence jthe late ieTridebey to mtrief the 
^eld ' ^ eyafostoftiy to serious cases in 
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wliicli ieinporary bUddtr drainage is of 
value , as a preliminary to prostatectomy, 
rcltevlng renal retention and sepsis, and 
enabling the patient better to bear the 
shock of the subsequent remedial opera- 
tion. 

Prostatectomy must always be regarded 
as a severe operation. Occasionally a 
circumscribed enlargement of one portion 
of the prostate may be easily and safely 
removed through a suprapubic opening; 
but the removal of the entire gland is 
often a tedious procedure, usually at- 
tended with severe henjorrhage. The 
average mortality of prostatectomy by 
llu^ perineal route is about 6 per cent.; 
that of suprapubic jiroslatectoniy some- 
what higher — 8 per cent, or more. With 
the latter the chances of a complete cure 
are, on the whole, greater than with the 
ff)rmer, which is more difficult of perform- 
ance, and is occasionally followed, even in 
the hands of the best operatofvS, by incon- 
tinence urine or a urethrorectal fistula. 
Convalescence from the suprapublic op- 
eration, on the other hand, is far slower 
than from the perineal. Where prelimi- 
narj'' cystoscopy is impracticable, the 
suprapubic proce<lure is that of chtdee, al- 
lowing of a careful investigation of the 
condition (d the bladder-neck which the 
perineal method docs not afford. Which- 
ever procedure he employed, prostatec- 
tomy yields a cure in the great majority 
of ca.sesS. 

Suprapubic Proatatectomy. — This j)r(>- 
cedure is generally carried out by the 
method of Freyer, a modification of the 
earlier McGill 3t||id Fuller operations. The 
bladder having been washed out and filled 
with boric acid solution, a vertical open- 
ing is made into it through a suprapubic 
incision, any calculi found in it removed, 
and the pro.state palpated, one or two 
fingefs of the left hand making counter- 
pressure on the gland from the rectum. 
The mucous membrane overlying any 
prominent enlargement of the prostate 
may be divided by the finger-nail or tlie 
points of sci.ssors. The index linger is 
then passed through this cut. between the 
gland and its capsule, and carried around, 
in this line of cleavage, the whole the 
enlarged portions of the iglau<i whic]l.are 
then torn or cut away,' 
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tatic urethra. An attempt may be made to 
work between the lateral Jobes and the 
prostafic urethra and save the latter; this 
maneuver is, however, rarely completely 
succe.ssful, and experience has shown that 
the prostatic urethra may be removed or 
torn without harmful results. Finally, the 
prostate is removed from the bladder with 
forceps, and a large (Freyer) drainage- 
tube, with small catheter attached, passed 
in to the nock of the bladder fur con- 
tinuous irrigation. The enucleation should 
he dime with care and gentleness, keep- 
ing ch)se to the capsule of the gland. 
Where the prostate is found so fibnms 
and adherent as to render its enuclcattou 
without undue tearing of the capsule im- 
practicable. .sufficient functional benefit 
may he obtained by inereb^ using the 
actual cautery on the prf)st:itic bar or 
excising a V-shaped piece therefrom. 

Perineal Prostatectomy: A. Median.— 
The bladder having been irrigated and 
filled, a grooved staff is introduced 
through the urethra, a median incision 
made in the perineum, and the urethra 
opened into just anterior to the pro.state. 
A finger is introduced to explore the pros- 
tate and bladder-neck through the urethra, 
and the lobes, in turn, freed from the cap- 
sule with the finger through a deep in- 
cision made in each of them through the 
lateral aspect of the urethra. The lobe.s 
arc loosened as much as possible from the 
prostalic urethra, pieces of which, how- 
ever, are usually torn off as the lobe is 
being tlrawn out with volsellum forceps. 
The middle lol>e is, if necessary, similarly 
dealt with. The pedicnlated median lobes 
sometimes met with may be removed with 
a tonsil snare. A double irrigating tube is 
finally introduced and irrigation at once 
begun, to he continued several hours. 
Hemorrhage from a tear of the prostatic 
capsule is controlled with gauxe packing. 
The perineal tube is u.stially to ho removed 
in two days, and the patient should prefer- 
ably he got out of bed soon after. 

B. ExtraurethraL — Extraurethral per- 
ineal prostatectomy, though used to a 
large extent by Young and Albarran, is 
more difficult than the median operation, 
and is itseltil chiefly where the obstruction 
k ,d«c to hypertrophy of the lateral lobes 
,br a short hypertrx^hy of the median tis- 
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sue. LuteruJ converging incisions, with 
the apex of the V anterior, are made, the 
rectourethraJis muscle severed, the pos- 
terior surface of the prostate exposed by 
blunt dissection, the membranous urethra 
incised, the proslatic urethra and bladder- 
neck palpated with a finder in the urethra, 
the lateral lobes removed through incis- 
ions made into them from the outside* 1 
centimeter from the midline, any further 
masses felt by the finger within similarly 
taken out, the prostatic incisions packed, 
irrigation of the membranous urethra pro- 
vided for, the c<lgcs of the lavator ani 
muscle sutured, and the lateral parts of 
the skill incision closed. 

Impotence follows any form of prosta- 
tectomy in a considerable proportion of 
cases — seemingly somewhat nftener after 
the perineal than after the suprapubic 
method. It is attributed to destruction of 
the proslatic urethra as well as to t»pera- 
tive shock. Other possible complications 
— of perineal prostatectomy in particular — 
are epididymitis, urinary incontinence, and 
retention of urine, the latter due to in- 
complete operation, the obstruction to 
urination remaining unrelieved. 

TUBERCULOSIS OF THE PROS- 
TATE. — Symptoms. — Perhaps one- third 
of these cases arc entirely free of symp- 
toms or have so little inconvenience that 
the disease is unsuspected. In the milder 
forms there is slight irritation of the 
bladder, with some frcf|ucncy of urination, 
which may be attended with burning pHin.* 
There is a feeling of fullness or weight 
in the perineum; there may he a muco- 
purulent di.scharge from the urethra, and 
a similar sediment in the urine. Hema- 
turia is also often (observed, and is occa- 
sionally the first sign of the disease. 

Diagnosis. — A consideration of the 
symptoms and careful exploration by the 
sound will serve to make the distinction 
between prostatic tuberculosis and vesical 
calculi. The presence of tuberculou.s de- 
po.stts elsewhere should excite suspicion. 
Finding tubercle bacilli in the urine would 
be conclu.sive, but Guyon states that the 
most careful examination fails to detect 
them in 50 per cent, of the cases. Digital 
examination per rectum may show some 
local enlargement and toiidernm, and 
ptostatic massage is likely to «wico- 


purulent matter, in which ttr&^erde hacilU 

may he found. 

Etiology.— The di.seasc is generally be- 
lieved to be invariably secondary to de- 
posits el.sewhere in the genitourinary 
tract, though some consider it primary. 
A chronic posterit»r urethritis sometimes 
precedes it. Usually it occurs in anemic 
person.^ with tu])ercu1ous foci elsewhere, 
chiefly between the twentieth and forty- 
fifth years. It is usually manifest in cir- 
cumscribed collections of cheesy material 
or abscesses. The latter lend to rupture 
into the urethra, initiating a tuberculous 
cystiti.s. Until sucli rupture occurs there 
is often no symptom. 

Treatment. — Prostatic tuberculosis can 
be, to some extent, guarded against if 
those with tuberculous tendencies avoid 
all influences tending to cause congestion 
or inflammation of the prostate. The 
treatment is chiefly constitutional, unless 
the local trouble demands operative inter- 
ference. It is proper to delay the latter 
as long as possible, both because the part 
is not very accessible and because it is 
apt to be a part of a general proces. Hill 
and others have injected iodoform and 
other substances into the bladder fre- 
quently with, benefit. Hill's formula is as 


follow's: — 

H Iodoform 2 parts. 

MuciUufc of gum arable, 4 parts. 

Glycerin 2 parts. 

Water 2() parts. 


After washing out the bladder 1 dram 
of this mixture is introduced. This nia 3 ^ 
be repeated every second or third day, de- 
pending upon how well ff is borne. Par- 
enchymatous injections of iodoform emul- 
sion were recommended by Senn. 

The question of operation will fre- 
quently come up. In general, if the health 
of the individual is good, and if the tuber- 
culous process does not yield to palliative 
treatment, an operation is indicated. The 
gland may be approached from the peri- 
neum and any diseased area evacuated and 
thoroughly curetted. Prostatectomy is 
indicated only if all evidence df involve- 
ment of nejlghbormg structures is absent, 
li the patient has deposits elsewhere suffi- 
cient to yield physical signs, and if Ae 
ghfieral health {s poor, no optative trAt- 
is to be recom 
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TUMORS OP THE PROSTATE. 

of the prostate, including der- 
moids and echitwcoccic cysts, have 
been rarely recorded. These almost 
invariably cause retention of urine 
after reaching a sufficient size to oc- 
clude the urethra by pressure. Upon 
examination by rectum a fluctuating 
swelling may be detected. They are 
treated eitlier by aspiration or by in- 
cision and drainage. 

Carcinoma. — Carcinoma of ibe pros- 
tate is relatively comiiKm. Greene 
and Brooks claim to have found a 
liislological structure suggestive ^>f 
malignancy in 5 per cent, of all hy- 
pertroj)hied ])rostates. M(»re recent 
o])scrvations have led some writers 
to conclude that the actual incidence 
is from 10 to 15 per cent. It occurs 
in two forms: as a slowly growdiig, 
circumscribed tumor, limited to the 
gland itself, and as a dilTusc infiltra- 
tion of the prostate and base of the 
bladder which develops rather rap- 
idly. 1'he growth may be of a stony 
hardness, and is often characteristic- 
ally nodular. It is usually of the 
medullary type, and is generally 
primary. It nearly always occurs 
after the age of fifty. 

SYMPTOMS. — The symptoms of 
carcinoma of flie prostate arc those of 
obstruction from hypertro])hy, except 
that, when once establislied, they run 
a more rapid course. Carcinoma 
gives rise* to more pain, however, than 
does senile enlargement, and as soon 
as ulceration, occurs there is hema- 
turia. The pain is at first neuralgic in 
type. It may occur, only when ol>- 
struction to urination develops. It 
is felt chiefly in the perineum or rec- 
tum, whence, however, it later radi- 
ates to the geniteKs lumbar rfegions^ 
sciitic nerves, and hyjpogastrium. 


Bilateral sciatica is cfmsidered sug- 
gestive of prostutic cancer. Hema- 
turia beamies marked when the dis- 
ease bursts’ thr(.mgh the capsule of the 
prostate. The bladder, seminal vesi- 
cles, urethra, and remainder of the 
pelvis are then rapidly invaded, and* 
metasjtases ma}^ take place in the in- 
guinal, femoral, mesenteric, and retro- 
peritoneal glands as well as in the 
spinal column and kidneys. Death 
usually follows within a year of the 
initial symptoms, thoiigli in some in- 
stances it is delayed for a long period. 

DIAGNOSIS. — Distinction be- 
tween prostatic carcinoma and hyper- 
trophy is at first diflicult and may be 
impossible. Unilateral enlargement, 
)f»ne or more iickIhIcs in the gland 
( prostatic calculi being excluded by 
the X-ray), a stony hardness of the 
growth, unusual pain, and spontane- 
ous hemorrhage are all somewhat 
suggestive, but not plainly indicative, 
of cancer. Later, the wide distribu- 
tion of the pain, rapid course, foul, 
hlixxly urine, cachexia, extensive pros- 
tatic enlargement, and palpable sec- 
ondary involvements remove all doubt 
in tlie diagiif>sis. Cystoscoi)y ma}'* be 
<)f assistance. 

TREATMENT. — This is chiefly 
palliative. At first, systematic cau- 
terization, tonics, and sedatives may 
prove of service. Later, excessive 
pain must be met by morphine inter- 
nally or by suppository. Permanent 
drainage by suprapubic cystotomy, to- 
gether with colostomy when rectal 
ulceration or obstruction develops, 
are appropriate palliative procedures. 
Operations for radical removal of a 
cancerous prostate have not proved 
generally satisfactory. Young and a 
few other opemtors have reported a 
few sucitessful cases. The diagnosis 
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usually behii^ wade relatively late, re- 
moval of the entire prostatic capMilc 
and the neck of the I)laddcr is, at the 
least, required to eliminate the dis- 
ease focus hi loto. 

Sarcoma. — Sarcoma of the prostate 
usually occurs in early life. The com- 
mon sympt»)ms are dysuria, rclcnthm, 
hypoj[>asiric and ])crincal pain, and 
the presence of a tumor. Hematuria 
usually occurs. The disease runs a 
more ra})id course than any other 
prostatic afVcction. 

Treatment. — "I'hc treatment is 
s\ nii)tomatic and palliative. An op- 
eration would he proper only in the 
most exceptional case. 

DISEASES OF THE BLADDER.— 
The subjects of \(‘oii ano I'iikomc 
C'vsTjijs have been reviewed in the third 
\oluTnt‘, page 712. 

ANOMALIES.— Absence of the bladder 
and double bladder are extremely rare 
ctnigeiiital dt ff)rmitics. 

Urachus cyst or fistula is a rare condi- 
tion arising through failure of the canal 
connecting the lda<ldtM with the itiiibilicus 
to close riming fet.il life Where the canal 
remains open throughout, a ii>tula results; 
if only in part, a cyst, which may attain 
a large si/e. Urachus fjstula is generalh'^ 
associated with obstruction in the urethra,* 
and may e\en become manife'ft only in 
adult life after some aftectioii causing such 
obstruction has been contracted. 

Trfatmknt. — The lirst carr* should be to 
overcome any existing urethral obstacle. 
Injections of irritants, such as alcohol, 
into the canal may then induce its closure. 
If not, it should he excised. 

EXSTROPHY OF THE BLAD- 
DER. — iCxstrophy, or absence of the 
anterior wall of the bladder (ectopia 
7rsic{e), is by far the commonest con- 
jfenital defect of this orphan. It re- 
sults from the failure of the lateral 
portions of the urojjfenital cleft to 
unite. Tt is most frequently observed 
in male children (37 to 12— Powson), 


and is accompanied by absenet of Ithe 
roof of the urethra Cepispa<iias) and 
by a defect in the anterior abdominal 
wall in front of the bladder, the pubic 
bone.s being separated a more of 
less w'ide interval, so that the mucous 
surface of the posterior wall of the 
bladder protrudes in the hyfxigastric 
and pubic regions. The ureteral ori- 
fices can usually be found upon care- 
ful inspection. Sulijccts of this de- 
formity are usually poorly devcK>ped 
and arc apt to have other defects also. 
In some cases the scrotum is cleft, 
so that the external genitals of a male 
child somewhat resemble those 
of a female. 'Flic testes are occasion- 
ally undeveloped, and may or ma}' 
not occupy their projier ])nsition in 
the scrotum. Inguinal hernias are 
comnum. The ]>rotriuling vesical 
mucous membrane is ihickcned, ulcer- 
ated, and bathed in mucus, and the 
cimstant contact of the ammoniacal 
urine with the surrounding skin gives 
rise ti> a troiiblesoinc eczematous 
condition. ICventiially the bladder 
inflammation travels up the ure- 
ters, causing pyelonephritis, and tlic 
twenty-first year of life is readied 
only in 30 per cent, of instances. 

Treatment. — The ])alliative treat- 
ment consists in the use of .some form 
of urinal to collect the urine or of 
other means to keep the patient as 
dry as possible. '‘J'hc urinals custo- 
marily used (Earle’s, for example) 
consist of a round, liulging, metallic 
.shield, the rounded margin of which 
forms a groove around the bladder 
defect This is supported by a truss 
and Is connected below by a tube with 
Z' rubber bag flastened to the thigh. 
The surrounding skin should be fre- 
quently bathed, and, if irritated, ainc 
Oftntimcit applied* In very young 
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of ^l itritial is itnprac- 
|i<Eal?lie; to be main- 

taibfid wiUi hot water and irritation 
minimised with ointments or dusting 
powders* 

The radical treatment consists in 
some form of plastic operation, usu- 
ally intended to close in the bladder 
sufficiently to enable the urine to be 
caught in a urinal. 

In suitable cases it is advisable to 
free the edges f)f the bladder and 
unite them by sutures, leaving an 
opening below b>r the escape of urine. 

Wood's operation is the juitoplastic pro- 
eoilure usually’ rcconinjeiulcd, and is per- 
I'rtniifd by lakinj^ a flap, of sufficient 
Icny^th and width, from the anterior wall 
of the abdomen, to cover in tlic extro- 
verted border i»f the bladder, and si) 
folded over the protrusion that the skin 
is next to the niiicoiis nioinhrane and the 
raw surface external. Two rounded lat- 
eral Haps with the attached portions cor- 
respomlinp to the base of the .scrotum 
and inguinal region on either side are 
next made. The inner end of each in- 
cision is continued along the correspond- 
ing side I if the urethral gTo<*ve for one 
half its length. These flaps .should be 
large enough and so fashioned as to meet 
in the midlinc. The middle flap is turned 
downward so that the skin covers in the 
bladder, and the free margin sutured to 
the incisions on cither side of the ro«.»f 
of the penis. The lateral flaps are then 
brought together in the midline over- 
lying the first flap and sutured. The raw 
.surfaces from which the flaps were taken 
are then draw-n together as far as pos- 
.sible, using either .sutures or harelip-pins. 

The epispadic condition remains to be 
remedied by operation at a later period. 

The autoplastic operations enable the. 
patient to retain his urine for from 
twenty iwinute.s to as long as two hoars. 
No satisfactory bladcler-sphinctcr is sup- 
plied. 

Mayd^a opera^wi, when succcsafal, 
permits of retention for four to six 
but is attended irith a ;;|iig;her 
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soft). It con$i,sts in cutting apart an, 
elliptical piece of bladder-wall, including 
the mouths of both ureters, bringing up 
a loop of sigmoid or rectum from the 
peritoneal cavity, implanting the piece of 
bladder into this loop, stripping the 
niucou.s membrane from the rest of the 
bladder, and closing the abdominal wound 
as firmly as available tissue^ permit. In 
a series of 36 cases collected by Peter- 
son, this operation afforded good control 
of the urine in 27 instances. 

RETENTION OF URINE. Defini- 
tion. — Retention of urine refer.-; to a par- 
tial or complete inability to urinate vidun- 
tarily. 1'he condition is a symptom, not 
a definite (li sense. 

Symptoms.-- 1 n acute retention the pa- 
tient has an intense desire ti; urinate and 
strain.s violently. Pain in the perineum, 
penis, abdomen, and thighs may be experi- 
enced. The enlarging bladder rise^ above 
the symphysis, forming a dull, elastic, 
fluctuating mass, less prominent in re- 
cumbency than in the upright position, 
and flanked b}' arca.s of tympany. When 
the distention reaches it> limit, the urethra 
may be mechanically pulled slightly open, 
an overflow of the excess of urine taking 
place, without to any marked extent re- 
lieving the distention. If no such over- 
flow is po.sRtble, a typhoid condition event- 
ually supervenes, which will prove fatal if 
surgical relief is not given. 

Chronic retention may follow partially 
relieved acute retention, and is character- 
ized by permanent inai>ility to emi)ty the 
bladder completely. It I.** often very grad- 
ual and insidious in onset, causes frequent 
urination, and, when sufficiently marked, 
leads to a periodic or almo.st constant 
dribbling of urine, which represents an 
overflow w^henever the bladder reaches a 
.sufticieiit degree of distentiom Tn .<«uch in- 
stances no e.special pain may be experi- 
enced. An atonic condition of the bladder- 
muscle is sooner or later suiierimposed. 

Etiology, — Retention of urine in most 
iustance.s occurs as a complication of 
either organic urethral stricture or pros- 
talic hypertrophy (</. fr.). Less frequently 
it is due to such obstructive causes as 
congemtal phimoais, imperforate prepuce, 
or occluded meatus; tumor or abscess of 
Ihe penis ; «ough catheterizattop; tumor, 
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rupture^ or impacted calculus or foreign 
body of the urethra; prostatitis or pros- 
tatic abscess or tumor; spasm of the mem- 
branous urethra in acute or chronic gon- 
orrhea; perineal or ischiorectal abscess; 
projection of a submucous blood-clot into 
the urethral lumen after contusion of the 
perineum (Da Costa); pressure by a large 
pelvic mass; fecal impaction, and stone in 
the bladder. Occasionally it is due to dis- 
turbance of the nervous or muscular ap- 
paratus governing bladder evacuation, as 
in shock or peritonitis, spinal concussion, 
fracture of the vertehne. diseases of the 
spinal cord, operations on the rectum, pro- 
tracted fevers, diseases causing muscular 
wasting, use of belladonna, opium, or 
cantharidcs, and hysteria. Reflex reten- 
tion of urine may occur either through 
excitation and spasm of the bladder 
sphincter or through inhibition of the de- 
trusor muscle tissue itself. 

Complications and Sequelae. — Acute re- 
tention may be complicated by suppres- 
sion of urine or rupture of the urethra. 

Chronic retention due to obstruction in 
the urinary flow results in undue strain 
and congestion of the bladder. The latter 
hypertrophies to make up for the obstruc- 
tion, but finally becomes mechanically in- 
sufficient and, as a result, permanently 
infected owing to the fcirination of a pool 
of residual urine in which bacteria find a 
nidus and multiply. The cystitis may lead 
to apparent further hypertrophy, which 
represents merely an inllainmatory infiltra- 
tion and sclerosis of the bladder-wall. 
Where the cystitis is less severe, the di- 
lating bladder soon comes to present the 
appearance of atrophy^ its wall not only 
being thin, but giving way in places, with 
formation of trabecul.*e or diverticulae. 
The latter constitute the essential feature 
of the so-called sacculated bladder, and 
may come to be larger than the organ it- 
self. Whatever the severity of the cystitis, 
the atrophied condition c>f the bladder is 
eventually reached. The bladder contain- 
ing re.sidual urine is not infrequently com- 
plicated upon exposure of the lower limbs 
or dietetic or alcoholic excess, by an at- 
tack of acute congestion of the prostatet 
which may temporarily transfotni the par- 
tial into a complete retention of urine. 

Tbc kidneys in chrpnic urinary 


tion, sooner or later, feel the effects rif 
the mechanical and other disturbances ex- 
isting in the bladder. The congestion and 
increased pressure in the bladder, as well 
as the resulting hypertrophic changes and 
infection, are gradually transmitted along 
the ureters to the renal pelves, especially 
from the time when the retention of urine 
in the bladder has become complete. The 
sclerosis attending long-continued ureteral 
and renal congestion renders these struc- 
tures .susceptible to' infection, which, how- 
ever, is likely to remain mild until the 
back pressure has actually pouched them 
out. Infection with ammonia-producing 
bacteria is then likely to occur, and as a 
result gradual, progressive atrophy of the 
renal parenchyma takc.s place. 

Treatment. — In acute retention arising 
in cases of stricture or prostatic hyper- 
trophy an attempt should gently be made 
to introduce a small-sized rubber or 
woven silk catheter, always witb careful 
aseptic precautions and ‘lubrication. But 
little force should be used at any time. 
If the ordinary type of catheter f«ails to 
enter, one with a narrow olivary tip, or, 
in prostatic cases, an elbowed or double- 
elbowed catheter may be tried. Relaxa- 
tion at the point of obstruction is favored 
by keeping the patient warm in the recum- 
bent position, or, still better, by placing 
him in a hot bath, the temperature of 
which is gradually increased to a prdnt as 
high as he can stand, even to the point 
of nausea and ' faintness. Remaining in 
such a bath for fifteen or twenty minutes 
he will often he enabled to urinate while 
in the water. Instead, a hot sitz bath at 
104® F. (40® C.) may he given for a three- 
minute period, to be repeated a quarter of 
an hour later, if necessary. If the.se meas- 
ures do not directly provoke urination, 
another attempt to introduce a catheter 
may be made. 

When entrance into the bladder has 
been effected, only about one-half its con- 
tents should be drawn off the first time— 
about 500 to KXX) c.c. (1 or 2 pints) — rapid 
complete evacuation of the distended or- 
gan having occarionally caused hemor- 
rhage, and even collapise and death. Some 
time later the catheter ms^y be reinserted 
and remainder wi^drawn. . If desired, 
the otfm* way then be wgfM with 
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<murA tioric itl^ sedation. The patient 
should then be kept at rest in bed, prefer- 
ably for two daysr. Hexamethylenamane 
should be given by mouth in 7^j-grain 
(0.5 (jin.) doses 3 times on the first day, 
then in 5-graiti (0.3 Gni.) 2 or 3 time.s a 
day. 

Where a rubber or woven instrument 
cannot be made to enter the bladder, a 
filiform bougie should be tried (sec sec- 
tion on Stricture of the Urethra). The 
patient may, if desired, l)c placed under 
anesthesia, or an injection of morphine 
may he given. In prostatic eases a rubber 
catheter, stiffened by the insertion in it of 
a filiform bougie nearly to its tip, will 
sometimes enter where the catheter alone 
has failed. A metallic prostatic catheter 
may also be tried, but is dangerous, easily 
creating a faKc passage. When a filiform 
bougie has been successfully employed a 
f/ouley tunnelled catheter may be threaded 
on it and fiassed into the bladder: or, the 
riliform may be simply fastened in place, 
acting as a cafullary drain which will 
evacuate the bladder in the c<mrse a 
few hours. Jf a general anesthetic has 
been given, the jiatient should then be well 
covered, heat applied to the hypogastrium 
and perineum, and suppositories of opium 
and belladonna employed. Later insertion 
of one or more additional filiform bougies 
is sometimes advi.sable in the stricture 
rase.s. Rest in bed should be ordered un- 
til the local congestive process has abated, 
when dilatation of the stricture or any 
f>ther curative measure.^ indicated may be 
undertaken. 

In occasional cases all attempts to pass 
a catheter or filiform into the bladder will 
prove fruitless. In such instances tem- 
porizing by aspiration of the bladder 
every eight hours for one day, or even 
longer, wdll sometimes re.snlt in such 
abatement of the obsructiyc congestion 
that a filiform or catheter can finally be 
passed, especially if preceded by a hot 
bath. Aspiration should be preceded by 
percussion of the hypoga.strium, to make 
sure that the bladder is directly under the 
abdominal parictes, and By local shaving 
and antiseptic cleansing, with titictm 
of iodine. A sterile asptratshg needle 1% 
inches (4 cm.) long is then pushed hadlc« 
yf^Ti attd downwiird htto ihi bladder 


a point about % inch (1 cm.) above the 
symphysi.s pubis. Negative pressure is 
then applied and about one-half the urine 
in the bladder withdrawn. .Suction is kept 
up as the needle is being pulled out. The 
puncture may be covered with iodoform 
and collodion. Infection of the needle 
track is uncommon, and is treated by in- 
cision and drainage. 

Where tlie insertion of a bougie or cath- 
eter is impossible, even after aspiration for 
twenty-four hours nr longer, some more 
radical t)perative procedure i.s imperatively 
indicated (see Stricture of the Urethra 
and Hypertrophy of the Prostate, in this 
art'cle). Where circnmstance.s permit, 
such a pr<H-cdure is often promptly under- 
taken without resorting to aspiration. 

Acute retention of urine due to causes 
other than stricture or hypertrophied 
pr<istate may retpiire different measures. 
In simple inflammatory obstruction hot 
sitz baths, hot-water or sand bags to the 
hypogastrium and perineum, and supposi- 
tories of opium, together with rest in bed, 
w'ill often .suffice; if not, a soft catheter 
tnaj' be uscfl. In phimosis the prepuce 
should be longilndinally split and circum- 
cision later practised. In occluded meatus 
the obstruction should be cut. In reten- 
tion after catheterization the patient 
should l)e put to bed and hexamethylena- 
mine, laxatives, and diaphoretics given. 
In obstruction due to .spasin a metal cath- 
eter sbould be pressed gently against the 
contracted point until it pas.ses. In fecal 
impaction the rectum should be emptied 
with a spoon. In retention due to bladder 
paresis or nervous disturbance a rubber 
catheter should be employed. 

In chronic retention the treatment like- 
wise differs according to the structures in- 
volved (see section.^ on Hypertrophy of 
the Prostate, Chronic Gonorrhea, Chronic 
l^rostatitis, and Stricture of the Urethra, 
ill this article; also Cvstitis, vol. iii. Kid- 
neys, Di.skases of, and Kidneys and Ure- 
ters, Surgical Diseases of, vol. vi, etc.). 

In the atony of (he bladder resulting 
from acute or chronic overdistention (or 
from senility), the treatment should con- 
sist of systematic cstfaeteruation accord- 
ing to the amount of residual urine, as in 
hypertrophy of the prostate iq. zk), to- 


gether with occssionul hisdder wgshings 
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with mrm boric acid solution, laradic 
electricity, and the internal administration 
of strychnine and ergot. 

RUPTURE OF THE BLADDER. 

— This is usually the result of trau- 
matism. The common causes are a 
forcible blow in the hypogastrium 
and fracture of the pelvis when the 
bladder is full. Falls upon the but- 
tocks or feci, heavy lifting, and strain- 
ing at stool are also possible exciting 
causes. Kupture from overdistentioii 
is very rare, and usually occurs in 
cases of obstruction due to prustatic 
enlargement. Drunkenness, ulcera- 
tion, f)r degencratif.)!! of the bladder, 
and cystitis are also predisposing 
causes. The accident is rare in chil- 
dren. The tear may involve that por- 
tion of the bladder-wall covered by 
peritoneum, in which case the lesion 
is said to be intrapcriioncal : if not, it 
is described as cxtrnpcritoncal, Intra- 
peritoneal ruptures result from the 
different forms of traumatism, except- 
ing fractures of the pelvis, and con- 
stitute about four-fifths of the wliolc 
number. The extraperitoneal cases 
comprise chiefly fractures oi the pel- 
vis and rui)ture from (A'erdistcntiyn. 
Many the ruptures take place on 
the anterior aspect of the organ, and 
many others in the vicinity of the 
bladder-neck. Ruptures at the lateral 
aspects or base are usually intra- 
peritoneal. 

S3niiptoms and Diagnosis. — The 
symptoms vary according to the 
nature of the accident, and may be in- 
definite or absent for a time. Severe 
pain and a tearing sensation are often 
experienced, however, at the time oh 
injury. In intraperitoneal rupture the/ 
patient displays more or less , pro- 
found shock, persistent severe hypo- 
gastric pain, a desire ip 


ally with inability to do and 
great difficulty in walking. If a 
catheter be carefully introduced, a 
little blood or blood-stained urine 
may escape, or nothing at all. M now 
a measured amount (a few ounces) of 
])oric acid solution be slowly intro- 
duced, there will be no or only a par- 
tial return flow. This test, if positive, 
is diagnostic of rupture of the blad- 
der, but a coj)ious return does not ex- 
clude rupture, as if the latter is of 
limited extent or valvular all the fluid 
may be recovered. Symptoms of 
peritonitis may develop sj)cedily or he 
delayed several days, depending on 
the condition of the urine. 

Extraperitoneal ruptures — tliosc iu- 
vulving the base — are accompanied by 
less shock, unless there be other in- 
juries. Rigidity and tenderness of 
the hypogastrium are noted, and 
later a doughy intiltratioii of the 
space of Retzius may be pal|.>able. 
Tenderness and infiltration may, in 
some, cases, be noticeable on rectal 
palpation. 'J'he rent in the bladder 
in extraperitoneal cases communi- 
cates with cellular tissue, but not with 
any cavity; so that the bladder does 
not empty itself as completely as in 
intraperitoneal rupture. 'Hie urine, 
however, and any boric acid solution 
used, will return through the catheter 
more or less blood-tinged. The es- 
cape of urine in the tissues gives rise 
to a cellulitis, manifested by pain and 
fullness locally, and by fever and the 
usual constitutional symptoms of a 
severe local inflammation. Extensive 
infiltration of the scrotum, perineum, 
thighs, abdomen, and even the back 

The test, viirhether of hpric 

iaetd or air, is 
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that It tends to sfiread infection and 
increase shock. . 

Where the diagfnosis remains in 
donbt, the prevesical space should be 
examined for extraperitoneal rupture 
through a suprapubic incision, before 
the peritoneum is opened for deeper 
exploration. 

Rupture of the bladder is always a 
very serious accident. While the in- 
traperiloneal variety in untreated 
cases shows a somewhat liigher mor- 
tality than the extraperitoneal, nearly 
all cases die. Of 37 operated extra- 
peritoneal cases, 35.1 i)er cent, recov- 
ered (Mitchell) ; of 34 intraperiloneal 
cases, 41.5 per cent. (Sieiir). 

Treatment. — Intraperitoneal rup- 
ture indicates immediate laparotomy, 
as the condition is otherwise certainly 
fatal cither from perit(,)Tiitis or from 
absorption of the urine, even if sterile, 
'rhe rent in the bladder should be 
sewn up after the Czerny -Lembert 
method of intestinal suture, the peri- 
toneum also sutured, and the eflicacy 
of the suture line against leakage 
tested by ^mining in salt solution 
until the bladder is tilled. The wound 
should them bo chased, a gauae wick 
being in.serted. however, for drain- 
age from the site of rupture. A cath- 
eter should be retained for a week or 
ten days while the wound is healing. 

Extraperitoneal ruptures, if inac- 
cessible, may be treated by the per- 
manent catheter. In such cases irri- 
gations of the bladder and careful ex- 
amination should be made from day 
to day for appearances of extravasa- 
tion and inflammation either in the 
space of Retzius or in the petiheutn. 
Digital exploration of the rectum will 
reveal any collectioii in tl^ 

Such cvi^nce c^Is % 


the ruptured point is exposed in ex- 
ploration, the opening should be 
sutured and tested, and drainage 
through the external wound provided 
for. 

Wounds and contusions of the blad- 
der not involving rupture are divS- 
cussed.in the article on Audomin.al 
Injuries, volume i. 

CYSTOCELE. — Partial hernia of the 
bladder in the male occurs in from 1 to 3 
per cent, of all inguinal hernias. The or- 
gan may also be involved in a femoral, 
abdominal, perineal, or ischiatic hernia. 
In inguinal hernia the bladder is extra- 
peritoneal in the great majority of in- 
stances, and the hernia is usually of the 
direct variety in these cases. The diag- 
nosis of cystocelc, which may be reached 
with the sound, is seldom made before the 
radical hernia operation. If the organ be 
cut into, it should be closed with T-embert 
sutures, and permanent catheterization 
instituted at the close of the operation. 

Cystocelc in women is a common 
se^^iucl of extensive perineal laceration 
during parturition and is usually accom- 
panied by prolapse of the uterus. Fre- 
quency of urination and dysuria are the 
chief symptoms, and cystitis and tra- 
beculated bladder are possible sequelaj. 
These patients sometimes find it neces- 
sary to push the prolapsed bladder for- 
ward and upward in urinating. 

Treatment. — Some relief may be af- 
forded by the introduction of a suitable 
pessary. Surgical correction of the dis- 
placement, in common with that of the 
iiterus. is, however, to be preferred, (See 
Pregnancy and Pakt\tkitk>n, Disorders of, 
vol. vii, and Uterus, Diseases of, in this 
volume.) 

FOREIGN BODIES IN THE BLAD- 
DER* — Foreign bodies other than vesical 
or renal calculi .include a large variety of 
articles introduced in the urethra from 
morbid sexual motives and accidentally 
slipping oat of reach, €.g„ penciLs, glass 
tubes, twigs, pipestems, stones, etc. Por- 
tions of catheters or bougies, missiles, 
teiHih and hair from a rpptured dergioid 
aad seeds or hone entering through 
a may aisp neach the bladder; 
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SymptOQiB*-— Foreign bodies may occa- 
sion no symptoms for a prolonged period, 
or pain and signs of cystitis may soon de- 
velop. There is a tendency to stone for- 
mation around any vesical foreign body, 
and the symptoms of stone are sometimes 
those which lead the subject to the 
surgeon. 

Diagnosia. — This i.s made from the his- 
tory or by cystoscopy. In cases of unac- 
countable cystitis the possibility of a 
known foreign body concealed from the 
surgeon because of shame should come to 
mind. 

Treatment. — The prolability of subse- 
quent stone formation renders removal of 
foreign bodies, even if causing no disturb- 
ance at the time, advisable. Cystitis, if 
present, having been reduced by rest in 
bed and other measures for a few days, an 
attempt should be made to extract the 
foreign bodies with special forceps or a 
small lithotrite. If persistent efforts of 
this type prove fruitless, and in particular 
if the foreign l)ody is of glass, removal 
through a suprapubic cystotomy opening 
should be effected, 

VESICAL CALCULUS.— When 
certain of the solid constituents of 
urine are present in excess, a portion 
is thrown out of solution in the form 
of crystals. W hen a number of these 
become adherent, a small calculus is 
formed around which, as a nucleus, a 
stone of some size is gradually 
formed. A stone may form in the 
bladder primarily or may develop 
around a nucleus originating in the 
renal pelvis and passing into the 
bladder. 

Vesical calculi are composed, in the 
order of frequency, of uric acid, the 
earthy phosphates, and calcium oxa- 
late. Stones composed of carbonates, 
cystin, xanthin, and indigo are occa- 
sionally met with. 

The great majority of calculi con- 
sist of uric acid. This iortn is usu- 
ally^ oval, smooth, of tnpdet’ate s5»e, 
and brownish in color, And iSf^solttWc 


in dilute potassium hydroxidCv solu- 
tion and with effervescence in nitric 
acid. Uric acid calculi are met with 
largely among children of the poorer 
families, and in adult life chiefly, 
among “free livers.” The probable 
cause in the former is food unsuited 
to the time of life. The use of milk 
is discontinued as soon as the child is 
able to take solid IockI. The nitrogen- 
<»us elements, thus taken in beyond 
requirements, arc excreted as uric 
acid and, being in excess, tend to form 
calculi. In the latter class, liberal in- 
dulgence in rich foods similarly fur- 
nishes an amount of nitrogen far in 
excess of needs. 

Phosphalic (fusible) calculi occur 
in alkaline urine, and therefore espe- 
eially after middle life. They are apt 
to be associated with hyi)crtroj»hicd 
prostate, the residual urine and 
ammoniacal decomposition furnish- 
ing all the conditions necessary for 
the formation of a j)hc)sphatic stone. 
They consist of magnesium-ammoni- 
um phosphate tngether with calcium 
phosphate. They may be of any size, 
sometimes weighing several ounces 
and less frequently a pound or two. 

Calcium oxalate calculi, like the 
uric acid stones, originate, as a rule, 
in the renal pelvis. They do not at- 
tain a large size, and are commonly 
more or less round in outline and 
dark brown in color. They dissolve 
in hydrochloric acid. Their surface is 
often mammillated, — ‘a “mulberry” 
calculus. These stones form in urine 
containing a free deposit of calcium 
oxalate crystals, — condition termed 
..psalunat which appears to be asso- 
ciated with disorders of digestion 
and assimilation, and also with cer- 
tam {prina of 
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infrequently found in association. 
Calculi composed of alternate layers 
of uric acid and calcium oxalate are 
not uncommon, and either of these 
compounds, or even a mixed calculus, 
is very apt to form, a nucleus for a 
phosphatic stone. 

The causes of stone in the bladder 
have already been hinted at, inappro- 
priate food and an excess of articles 
leadiiif.^^ to elimination of uric acid or 
calcium oxalate beinj^ the potent fac- 
tors. In the formation of phosphatic 
st(»ncs any obstruction to emptying of 
the bla<lcler, chronic cystitis, and 
other causes of alkaline urine play an 
active nMe. According to Rainey and 
Ord, increased density of the urine 
and the jjresence t)f colloids in solu- 
tion are essential factors, in addition 
to the excess of urinary salts, in 
stone formations. Considerably more 
than half of the vesical calculi are met 
with in patients under twenty years, 
uric acid stones being especially fre- 
quent at this perif>d of life, and most 
cases arc in males. Tlii.s is probably 
accounted for by the much greater 
facility with which a minute calculus 
cati escape through the much shorter 
and more dilatable female urethra. 
Stone in the bladder is more com- 
mon in certain sectitms of the world 
than in others. In the negro race 
vesical calculus is rare. 

SYMPTOMS. — Symptoms of stone 
are frequent urination, pain, and 
changes in the character of the urine. 
The frequency of micturition varies 
greatly in different cases. It is usu- 
ally greater during the day, when the 
individual is active, than at night. 
The desire for miettirition often ap- 
pears suddenly and irresistibly. In 
some instances urination is attended 
by considerablte tenesmus, espeeialJy 
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in children. Prolapse of the rectum 
or involuntary defecation from strain- 
ing may result. Occasionally the 
.stream of urine will be suddenly ar- 
rested by the stone rolling into the 
vesical neck; this symptom is rare 
in the old, the urethral orifice being 
often relatively high. The i>ain may 
he constant or paroxysmal, or both. 
As a rule, there is sharp, burning pain 
toward the end of inicturiiion, either 
hypogastric or just behind the glans; 
the pain then tends to disappear grad- 
ually as the bladder fills with urine. 
(In prostatic hypertrophy pain pre- 
cedes, and .stricture of the urethra ac- 
companies, urination). Sometimes 
there is a constant dull ache in the 
hypogastric region, especially in pa- 
tients subjected U> constant jarring, 
r.<7., trainmen and those who drive 
•over rough roads. The pain, like the 
frequency of urination, is increased 
by activity and lessened by rest. Its 
severity depends in a considerable de- 
gree on the roughness of the stone 
surface. Marked prostatic hyper- 
trophy and encyslnient of the stone 
rednee the pain. Acute paroxysms 
(“attacks” or “fits of stone”), during 
which the symptoms are much worse, 
occur at intervals as a result of an 
acute infection or some unusual exer- 
tion. 

The urine is apt to contain traces 
of the material of the stone, the mi- 
croscope showing either uric acid, 
calcium oxalate, or phosphates. 

The presence of a stone usually 
leads to hematuria, generally very 
slight and not apparent to the naked 
eye. After exercise, the last part of 
the urine passed at micturition may 
be tinted with blood. In cases of long 
standing or with cystitis, more or less 
piis will be present Bleeding from 
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the urethra between acts of urination 
is evidence against vesical calculus. 

Priapism and a tendency to exert 
traction on the prepuce have occa- 
sionally been observed in children, 
and in many cases various reflex pains 
are present. 

A history of renal colic, chronic 
cystitis, or the introduction of foreign 
material into the bladder may be 
obtained. 

DIAGNOSIS.— The actual pres- 
ence of a stone in the bladder is de- 
termined by a vesical sound or .stone- 
searcher. This instrument has a shaft 
rather longer than the urethral bougie 
and a shorter curve. It should not be 
larger than about No. 13 French. The 
patient should be recumbent, prefer- 
ably with the pelvis raised. It is 
desirable to have some urine in the 
bladder or, in the absence of this, to 
inject about 100 c.c. ounces) 

warm sterile boric acid solution, atten- 
tion being paid to every detail of 
antisepsis. When the instrument, 
previously lubricated, has been intro- 
duced, its toe is turned downward and 
each portion of the bladder system- 
atically examined. The presence of a 
stone is indicated by the sensation im- 
parted through the instrument to the 
hands of the surgeon, but especially 
by an audible “click” produced by 
gently striking the stone with the end 
of the instrument. The diagnosis 
should be made solely upon the latter 
sign, as a ribbed bladder, especially 
with phosphatic crusting, may give 
to the sense of touch the evidence of 
the presence of this stone. 

Failure of the searcher to detect a 
stone does not absolutely prove its 
absence, as it may be fixed in a diver- 
ticulum or ureter, or in a sac back of 
the prdstate. In case of doubt (or in 


the first instance) cystoscopy may 
be availed of. The X*^ays may of 
use in the diagnosis of vesical cal- 
culus. 

TREATMENT.— While a stone 
may exist in the bladder for a long 
period without causing much irrita- 
tion, sooner or later there will be 
cystitis, and probably infection of the 
kidneys. Therefore, if the patient^s 
health will at all permit, a vesical cal- 
culus should be removed as soon as 
possible after its detection. Kfforls 
to dissolve the stone either by inter- 
nal medication or by irrigation arc 
not to be recommended. Two meth- 
ods are available for its removal, viz., 
lilholapaxy and lithotomy. 

Litholapaxy is to he recorninendcd 
in the vast majority of cases. In chil- 
dren below four years of age, how- 
ever, it is often impossible to intro- 
duce an evacuating catheter of suffi- 
cient size to carry out the fragments. 
Above this age, with proper instru- 
ments, litholapaxy is just as safe and 
satisfactory as in the adult. Keegan 
has performed litholapaxy with .suc- 
cess iir numerous small children, some 
below two years of age; his mortality, 
however, has been 4.3 per cent, in 
these cases. If there is a stricture, it 
will usually be possible to' treat it 
preparatory to‘*operating for the stone. 
Occasionally prostatic hypertrophy 
interferes with the introduction of the 
lithotrite or the evacuating tubes, and 
thus prohibits this operation. In suit- 
able cases White recommended vasec- 
tomy and, after the prostate had un- 
dergone sufficient atrophy, to proceed 
with the litholapaxy. Or, suprapubic 
iithotcmiy and prostateemn^ in 1 or 
2 stages may be practised. 

Cystitis is not usually a contramdi- 
cation, as it be treat^ befo^^^ 
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by tiHn^ry antisepticft internatly and 
bladd^ irrigatic»)s. In cases with *an 
obstinate ammoniacal cystitis, how- 
ever, or with a severe pyelonephritis 
or prostatic abscess, requiring^ good 
drainage, perineal or suprapubic 
lithotomy may be preferable. 

The advantages of litholapaxy are 
its safety (in experienced hands), the 
avoidance of a wound, and the short 
convalescence, uncomplicated cases 
leaving the house in fn^m two to five 
days* after the operation. A cutting 
operation contincs the patient to bed 
for some weeks, and there is always 
snme danger of a urinary fistula re- 
maining. 

Lithotomy. — ('ases occur in which the 
cnishinn operation is inappropriate. In 
addition to tlie coturaindicaiions already 
ineutioncd, if it is suspected that the 
nucleus of the stone is a foreijjii body of 
any kind, introduced into the bladder by 
accident t)r otherwise, it will he necessary 
to perform lithotomy. Tn rare instances 
also it is impossible to crush the stone 
because of its hardness or its lar^c size. 

Tn cutting: fur stone the blad<U:r may 
he ai>proached either suprapubically or 
through the perineum. For removing 
stones more than III* inches in diameter 
and for inspecting the bladder if any such 
indication exists, the suprapubic method 
should ]>ti selected. For smaller calculi 
many prefer the perineal incision. Others, 
however, open the bladder above the 
pubes in every case. If the bladder-walls 
are healthy, it is often possible satisfac- 
torily to unite the bladder incisions by 
.sutures in the suprapubic operation, thus 
overcoming one of the seriou-s objections 
to perineal lithotomy. 

Before subjecting a patient to any 
operation for stone in the bladder phenyl 
•alkylate or boric acid in doses of 10 
grains (0.6 Cm.) 3 or 4 times a day 
should be given for a few days; or, hex^* 
ynethylenamhie or urotropin in a doaage 
of from ^ to 30 grains (1.3 4o 2 Gm,) in. 
twenty^buT hours, n^ay be used, 
cases' cdtnpUcat'bd " by'' ;ittirfced'> cyS^iils, . 
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especially before litholapaxy, it is also ad- 
visable to practise irrigation of the blad- 
der 2 or 3 times daily for a few days be- 
fore operation. A diet chiefly of milk and 
more or less absolute rest for a few days 
also add to the success of the operation. 
A purgative should be given on the day 
preceding the operation. If a cutting 
operation is proposed, the parts should be 
cleanly shaved and prepared as for other 
operatirms. All of the instruments and 
other articles to he used should be as 
carefully sterilized as fur any other 
Operation. 

Technique of Litholapaxy.— The instru- 
ments required for this operation are a 
Hthotrite, evacualor, evacuating catheters, 
ordinary catheters of differtmt kinds, a 
vesical sound, warm boric acid solution, a 
syringe for irrigating the bladder, and 
suitable receptacles. A basin or jar with 
three nr four thicknesses of gauze secured 
over the lop slumld be prepared to receive 
the stone. One slu)uld have at hand in- 
struments for lithotomy in the event that 
litholapaxy should fail for any reason. 

Of the lithotrites upon the market the 
two chief forms are those of Bigelow and 
of Weiss. Either will i>c found entirely 
satisfactory. For children a special in- 
strument has been designed by Weiss. Of 
the various forms of evacuators, that de- 
signed by Bigelow is perhaps the most 
satisfactory, Tt should he fitted wdth sev- 
eral evacuating catheters of different sizes. 

Before the operation the penis and pre- 
puce should be w^ell disinfected w'ith green 
coap and mercury bichloride solutiem, and 
thorough irrigation of the anterior ure- 
thra practised. 

Ether having been administered, the first 
.step should always be the introduction of 
the Btone-searcher, to he certain that the 
.stone is still in the bladder. Unless the 
surgeon can demonstrate its presence by 
.sound to at least one person besides him- 
self, it should be the rule to abandon the 
operation. In such an event, subsequent 
examinations may he made and the subse- 
quent course decided accordingly. If the 
stone is. detected, the next step should be 
to introduce a suitable lubricated catheter 
and withdraw the urine. The bladder 
should then be irrigated with warm boric 
ioIttthAi-IO to IS grains (0.6 to 1 
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Gm.) to the ounce (30 c.c.) of sterile 
water — until the fluid returns clear. A 
quantity of the solution should now he 
introduced and allowed to remain, the 
catheter hein#? withdrawn. In the adult 
this quantity may be about 6 fluidounces 
(U^O c.c.); for a child, 2 3 ounces (60 

to 90 C.C.). The patient should be in the 
supine position, with the lejrs extended 
but slig-hlly separated. 

The litbotrite is next lul>ricatcd and 
carefully introduced into the bladder. \ 
rifflit-handed surireon may introduce it 
while standing to the patient’s left, hut 
should then pass to the right side of the 
patient for the siif^seqnent manipulations. 
The instrument, having been introduced, 
should be moved bark and forth slightly 
to see that it is free, and the beak then 
turned toward the base of the bladilcr. 
The ratchet which binds the two blades 
should be released and the jaw's separated 
1 or 2 inches and again brought together. 
If the stone is not caught the manipula- 
tion is repeated, shifting the points in or- 
der to sweep the different portions of the 
base of the bladder. When the stone is 
caught, the blades are held firmly together 
and locked, after which the instrument is 
revolved until the beak points anteriorly, 
when the sti'uie is crushe<l h}*^ screwing 
rtow'ii the handle. The blades arc then re- 
leased, turned again tov\'r”-d the base of 
the bladder, another fragment [licked up, 
turned forward, and crushed as before. 
This procedure is continued until the in- 
strument fails to sei'/e any fragments too 
large to he withdrawn through the evac- 
uating tube. The blades of the instrument 
are then tightly closed and locked, after 
which it is withdrawn. 

The largest evacuating catheter that will 
pass easily should now he introduced, care 
being taken to prevent any of the fluid 
from escaping from the bladder, and the 
evacuator — previously filled with warm 
boric acid solution— attached. By alter- 
nately compressing and relaxing the bulb 
the fragments wdll he drawn into the lat- 
ter and fall into the gla.ss receptacle be- 
low. This should he continued until no 
more fragments are brought out. If bleed- 
ing from the bladder colors the boric sedu- 
tion deeply, the biilh may be emptied and 
refllted^ the fitop<«cock on the outer end of. 


the catheter being ebs W me^time to 
prevent escape of fluids If during evacua- 
tion of the fragments a click is repeatedly 
heard as the bulb is relaxed, a fragment 
remains which is too large to pass through 
the eye of the catheter, and the lithotrite 
will have to he reintroduced to reduce it. 
When the bladder appears empty of frag- 
ments the stone-searcher should be again 
introduced, and if any portion of the stone 
remains it should he crushed and removed. 
It is undesirahle, however, to reintroduce 
the lithotrite oftener than absolutely nec- 
c*ssar3%* the crushing proces.s should be 
carefully carried out, and as far as can 
he determined, fully accomplished before 
withdrawing the instrument. Finally, the 
bladder should again he irrigated with 
warm boric acid solution until the fluid 
returns clear, when 2 or 3 ounces (60 to 
90 c.e. ) may he introduced and allowed to 
remain. The patient is tht*n returned to 
his bed, and, if the operation has been a 
long f>ne, external heat applied and hot 
compresses placed over the hypogastrium. 
The urinary antiseptic .should he continued 
and the diet resirieied to milk for two or 
three days, until it is evident that ern)- 
valescencc is assured. Patients otherwise 
healthy and who do well may be allowed 
out of bed on the second itr third day. 

Cl(»gging of the lithotrite during op- 
eration is iinposs»hle with the modern 
fenestrated instruments. Unusually hard 
.stones can generally he dealt with by 
means of the Chismore lithotrite, which isr 
provided with an automatic hammer. 

Unduly rough litholapaxy may he fol- 
lowed by retention of urine, excessive 
hemorrhage, cystiti.s, urethral fever, pros- 
tatic abscess, epidiymitis, and even pye- 
lonephritis. Prostatic catarrh may follow 
even expert litholapaxy. 

Cystoscopy should, if possible, be prac- 
tised one month after litholapaxy to make 
sure that no fragment of stone has been 
left behind. 

Technique of Lithotomy.— In general, in 
adults the Pfrineal route should be selected 
Under the following circumstances: (1) In 
cuses' of deep urethral stricture rebellious 
to dilatation, in which, using the medhm 
method^ the Tjtrictwre may be divided at 
the same tithei (2) In cases of stoiie of 
moderate size and of imeh hardneim and 
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the «tr«Mrth oi tht or of the op- 

erator, This condition occurs very rarely. 
(3) In cases of atony of the bladder, with 
Uttle or no expulsive power, where there 
i.s already a chronic cystitis, and where the 
stone is of medium size* 

Stt|)ra^ubir Vithotomy should he selected: 
(X) when the stone is unusually large, and 
also believed to be of exceptional hard- 
ness; (2) in cases of marked prostatic 
hypertrophy with pouched bladder, chronic 
cystitis, and large stone; and (3) some- 
times when the kidneys arc diseased. In 
children too young to permit of introduc- 
tion of the litholapaxy instniments. the 
lateral perineal operation is the nietliod of 
choice. 

PK«r!srnAL T.iTHOTOMV.—Aorcrfi/. -The in- 
strunuMits re<|nired are a grooved staff, 
lithotomy knife, probe-pointed bistoury, 
lith(U«»Tny forceps, lithotomy scoop, a 
large- sized ptire-rubber catheter, a cath- 
eter eti I'hcfuisc, hemostatic forceps, scis- 
sors, lig-atures, and sutures. 

The patient having been etherized, the 
vesical sound is introduced and, if the 
Slone detected, the operation proceeded 
with. The urine is. withdrawn, the blad- 
der irrigated with warm boric acid solu- 
tion, 6 »>r 8 fluidounces being allowed to 
remain. The patient is then so arranged 
that the buttocks project slightly from the 
end of the table; the thighs are flexed 
iipim the abdomen and the legs upon the 
thiglns and retained in this position by as- 
sistants or a (.'hwer crutch. The grooved 
staff is then introduced and placed in 
proper position by the surgeon, after 
which it is held accurately in this position 
by an assistant. The handle should be 
held either perpendicularly or inclined 
slightly toward the patient's right groin, 
and should be drawn well upward so that 
the curve rests against the under surface 
of the symphysis pubis The surgeon 
should then fix in his mind the central 
point of the perineum, which is midway 
between the anus and the pcrincoscrofal 
junction, and in the adult is about VA 
inches in front of the former. Finally ob- 
serving that the. staff remains in proper 
position, a Hthotoiiiy knife , is rntroduced 
vertically in the direction of .tihe staff at 
the central point bf the perinieipn, |iist to 
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the left of the and carried down-^ 

ward and outward OK'ross the left ischio- 
rectal space, terminating on a line between 
the amis anti tbc Ivu iscblal Vn\»eTo$.'vty, 
rather nearer to the latter than ibc iotme.T. 
This incision is deepest at the beginning 
and becomes shallower at the posterior 
extremity. U passes ibrough the skin, 
superficial fascia, transverse perineal mus- 
cle, nerve, and vessels, the lower edge of 
the anterior layer of the triangular liga- 
ment, and the inferior hemorrhoidal ves- 
sels and nerves. 

The surgeon then introduces the left 
index finger into the wound, and locates 
the grf>ove of the staff. The knife is now 
passed along the finger and made to en- 
gage in the groove, after which it is 
pushed along toward the bladder, being 
careful not to allow' it to escai>e from the 
guide until the gush of fluid indicates that 
the bladder has been reached, w^ben it is 
made to cut downward and outward in the 
line of the first incision. This divides the 
membranous and prostatic iiortions of the 
urethra, the compressor-urethra' muscle, 
the posterior layer of tlie triangular liga- 
ment, a few fil)crs of the levator-ani mus- 
cle, and the left lolu? of the prostate. The 
left forefinger should then be introduced 
into the bladder, using the staff as a guide, 
and when the stone is felt the staff with- 
drawn, the lithot<nny forceps introduced 
along the linger and made to seize the 
calcuhi>, wdiich is then extracted. 

In children, in whom it is desirable to 
operate through ns small an incision as 
possible, the lithotomy forceps may be in- 
troduced along the groove of the staff and 
the stone extracted without introducing 
the finger at all. Little difliculy is experi- 
enced in finding the .stone in children, as 
there is no pouching of the bladder. Oc- 
casionally the stone is found too large to 
be extracted through the incision; it may 
then be broken into 2 or more fragments 
with a Hthotritc introduced through the 
wound. It is desirable to extract a stone 
without fragmentation when possible, but 
this should not be done at the risk of in- 
juring important neighboring structures. 
Finally, the bladder is explored to make 
sure that other calculi do not exist, the 
wound inspected for any bleeding vessels 
to be tied, a targe rubber catheter intro- 
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duced, the bladder irrigated, and a little 
iodoform gauze laid in the auperficia! por- 
tion of the wound around the catheter, — 
which should be held in place by sewing 
to the edge of the incision, — ^and a dress- 
ing and T-bandage applied. 

Usually the hemorrhage following the 
incision subsides after the patient’s legs 
are brought together. If pronounced 
bleeding continues from the deep portion 
of the wound, it is best controlled by in- 
troducing a catheter en chemise, made by 
passing the end of a large rubber catheter 
for about 2 inches through the center of 
4 layers of sterile gauze about 8 inches 
square and fixing the gauze in this posi- 
tion by tying firmly with silk thread. This 
IS then introduced into the wound ami 
gauze packing placed firml 3 '' and evenly 
around the catheter and inside the gauze. 

The patient’s knees should be bent over 
pillows, the scrotum elevated, and the 
linen under the patient changed when it 
becomes wet. The catheter tube niaj'^ he 
taken out in forty-eight hours. By the 
eighth to the twelfth day urinary flow 
through the urethra will return. In chil- 
dren no catheter tube is required. 

Occasionally when the artery of the 
bulb has been divided, hemorrhage is so 
free a.s to demand a ligature or the appli- 
cation of pressure forceps, which may he 
allowed to remain one or tw'o days. The 
internal pudic artery has been wounded 
by carrying the incision too far outward 
toward the tuberosity of the ischium; 
bleeding from this source may he similarly 
arrested. The rectum has also been 
w’^ounded by carrying the incision tt>o far 
inward and failing to keep the blade of 
the knife suflicicntl 3 ' latcralized; usually 
the rectal wound heals spontaneously. 

Median perineal lithotomy is performed 
through an incision directly in the mid- 
line of the perineum. The patient is 
placed in the same position as for lateral 
lithotomy, and jhe staff introduced, held 
vertically, and drawn well up under the 
pubes. The left index finger is introduced 
into the rectum and the groove of the 
staff located at the apex of the prostate. 

A knife with a double cutting edge at tbe 
point and a cutting edge of about 3 inches 
on one side is Introduced witb the Ibng 
cutting surface upward 1 inch in irorlt «f 


the anus and directed to the groove in the 
staff at the point located by the finger. 
When the point of the kmfe has reached 
the groove of the staff, it is pushed on- 
ward toward the bladder, so as to incise 
the apex of the prostate and then with- 
drawn, cutting upward for to*l inch. A 
probe-pointed grooved director may then 
be passed into the bladder on tbe groove 
of the staff, to be used as *a guide for in- 
troduction of the finger or lithotomy for- 
ceps. There is comparatively little hemor- 
rhage, but the operation provides only a 
very limited space in which, to work, and 
is therefore suitable for calculi of the 
smallest size only. The incision also ap- 
proaches closely to the bulb anteriorly and 
the rectum posteriorly, either of which 
may he injured if the knife is carried 
slightly he 3 ^on(l the limits mentioned. 

Perineal lithotomy has gradually been 
losing in' popularity in favor of ■suprapubic 
lithotomy, which, in adults at least, 3 'iclds 
a distinctly smaller mortality. 

SiTpKAruBrc Lithotomv.— T he instruments 
required include scalpels, di.ssecting for- 
ceps, hemostats, retractors, rectal bag, 
lithotomy forceps, lithotomy scoop, cath- 
eters, syringe, sttmc-scarcher, sci.ssors, 
needles, and sutures. 

The preparation of the patient has al- 
ready been dcscrih/»d. After anesthesia 
the presence of the stone should he de- 
termined before proceeding. The next step 
is^th'e intrt)duction of the rectal bag, pre- 
vumsly oiled, well aJ)ove the internal 
sphincter. A catheter is then introduced, 
the urine withdrawn, and the bladder 
irrigated with warm boric acid solu- 
tion, from 6 to 10 ounces (180 to 
300 c.c.) being allowed to remain. A 
catheter or rubber tube should he tied 
round the penis to prevent expulsion of 
the solution. From 8 to 10 ounces (240 to 
300 c.c. 'I of boric solution should then be 
injected into the rectal bag and retained. 
In children the quantities of fluid in the 
bladder and rectal bag should be much 
smaller; or^ -owing to the higher position 
of the bladder, the rectal bag xnay be dis- 
pensed with altogether; 

The Incision sbould beghi in the mid- 
line abofit inch below the symphysis 
and Iti the adtdt tnay be carried vip^ 
ward jtboiit 3 inches. T^einirislpt^ U 
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liiWy 4e«ipehe<l, either bctw^ren the muscles 
or ihrough thei^, until the transversalis 
faftcsa is reached. This being divided, the 
prevesical fat and connective tissue arc ex- 
posed. It is desirable to reach the bladder 
by blunt dissection from this point, push- 
ing upward the fat and connective tissue, 
which often contain a number of large 
veins, with the finger and scalpel handle; 
this also raises the peritoneum out of dan- 
ger. The peritoneal reflexion may be ab- 
normally low in any case, and may be 
opened if due caution is not observed. 

The bladder having been exposed, all 
bleeding should be controlled by pressure- 
forceps, the bladder-wall transfixed with a 
sharp* hook, and a scalpel thrust vcrticsflb" 
into the bladder, cutting dow'nward toward 
the symphysis. The edges of the bladder- 
opening may then be caught wdth tenacula 
i>r transfixed with needles carrying strong 
silk threads. The forefinger may now he 
intrudured, and the stone located and rc- 
jiiiwed with forceps. Making certain that 
the bladder is empty, if the walls are in a 
healthy condition, one may close the in- 
cision with chromicizcci catgut sutures. 
The.sc should be passed close together and 
include all the coats except the mucous 
membrane. The abdominal wound is 
closed by suturing, a small drainage-tube 
being introduced through the extenia! 
w'ound and retained until it is certain that 
the bladder incision is going to heal 
kindly. A catheter should be introduced 
through the urethra and retained for a 
week or ten days. 

If the bladder-walls arc unhealthy or 
there is pronounced cystitis, so that im- 
mediate suture is unsafe, the margins of 
the hi dder-wound may be united by a few 
stitches to the deeper portion of the ab- 
dominal inci.sion and a large drainage-tube 
introduced. Siphon drainage by means of 
a long tube reaching to a bucket on the 
floor, wdth or without an attached recep- 
tacle above containing fluid, is here very 
useful in preventing the urine from satu- 
rating the dressings and excoriating the 
skin. The bladder should be fretpi^ntly 
irrigated and the skin around the wound 
cleansed and protected with an 
ointment* As soon as the condition per*' 
mits, the «3cten*al drainage should be reV 
moved -nnd the woimd 'aBoiwei to -eioie;; ' 


731 

TUBERCULOSIS OF THE 
BLADDER. — The majority of cases 
of tiii^erculosis of the bladder occur 
before the fortieth year. It is nearly 
always secondary to deposits else- 
where, but occasionally seems to be 
primary. Many of the secondiwy 
cases follow tuberculosis of the kid- 
ney or an ascending infection from 
the epididymis. More rarely there 
is direct extension from the ])rostate 
or seminal vesicles. 

Symptoms. — I'hcse develop insid- 
iously. Advice is rardy sought until 
the disease has lasted for some time. 
The onset of symptoms may be in- 
duced by urethral instrumentation. 
The earliest manifestation is either 
increased frequency of urination or 
hematuria. The latter is characteri.s- 
tically a terminal hematuria, 7 >., is 
most marked at the end of urination, 
•land is never very profuse, but when 
once established tends to persist for 
ST)me lime, the urine showing at least 
a light, microscopic sediment of red 
cells. The bleeding occurs both day 
and night, and different from that of 
.stone, is unaffected by exercise or 
jolting. Pain generally follows sooner 
or later. It is mild in some cases aiKi 
severe in others ; deiK>sits at the neck 
of the bladder always cau.se consider- 
able pain. At first the pain, felt in 
the penis and perineum, occurs only 
at the close of urination ; later, when 
mixed infection has supervened or 
ulcers developed, it is also experienced 
before urination. Pus and blood in 
the urine are merely the result of the 
ulcerating process, and not of the 
tuberculosis per se. Cystitis develops 
sooner or later, the pain, frequency of 
urination, and tenesmus being then 
much mcreaaed- 

A* characteristic feature is that the 
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urine remains persistently acid, even, 
after mixed infection has been estab- 
lished. The finding of casts in the 
urine suggests renal involvement. 

Diagnosis. — There is nothing pecul- 
iar about the symptomatology. The 
diagnosis must rest upon the detec- 
tion of tubercle bacilli in the urine of 
a person who has the symptoms of 
chronic cystitis, and upon cystoscopy. 
Even if bacilli are found, one is often 
unable to determine whether they 
emanate from the kidney or the blad- 
der, except by urethral catheteriza- 
tion. Again, bacilli are not detected 
in some cases of genuine vesical 
tuberculosis. It is possible to have 
renal tuberculosis in c<3njunction with 
a non-tuberculous cystitis. The diag- 
nosis will usually be made (1) by ex- 
cluding the common causes of cystitis 
— gonorrhea, vesical calculus, urethral 
stricture, and hypertrophied prostate 
— by the usual methods of detecting 
these conditions, and (2) by noting 
the evidences of marked cystitis with 
tubercle bacilli in the urine and with- 
out symptoms referable to the kid- 
ney. A tuberculous family history or 
the presence of a tuberculous lesion 
elsewhere, ejj,y in the testicles, pros- 
tate, or lungs, would point to a simi- 
lar condition in the bladder. Re- 
peated examinations should be made 
before deciding that tubercle bacilli 
arc absent. 

Cystoscopy is likely to yield valu- 
able evidence, either by showing the 
presence of a tuberculous process or 
by establishing its absence. If the 
disease is present, groups of minute 
whitish tubercles with surrounding 
zones of congestion, or tuberculous 
ulcers, round, relatively small, with 
an uneven, yellowish floor and 
vated, sUghtly undermined edges 


(Coplin), may be discovered. Gon- 
cen-tration of the lesions about the 
ureters if the disease has been pri- 
mary in the kidneys, or about the tri- 
gone, if primary in the prostate, may 
be noted. The mucous membrane as 
a whole may appear red and velvety. 
Where no cause can be found in the 
bladder, it is well to catbeterize the 
ureters separately to locate the seat 
of the disease. 

Treatment. — In the early stages, if 
it is possible to build the i)atient’s 
health up by generous feeding, tonics, 
suitable climate, etc., the disease may 
be arrested and healing follow. The 
urine should 1>e kept as healthy as 
possible with a urinary antiseptic and 
by the free use of milk and water. 
Creosote, balsamics, and alkalies may 
all be of value. In early cases local 
treatment is to be avoided. Later the 
gentle introduction of a small (|iian- 
tity of a 10 per cent, mixture of iodo- 
form in sterilized olive-oil or glycerin 
every few days may be tried. It may 
be preceded by irrigation of the blad- 
der, but if any evidences of irritation 
fo1lc>w, this should not be repealed. 
Irrigations of bichloride of mercury, 
beginning with 1 : 5000, arc highly ex- 
tolled by Guyon. For relieving vesi- 
cal spasm, Keyes has found mercury 
bichloride, guaiacol valerianate, and 
thallin most useful. The first is in- 
stilled daily in 2- to 10- minim (0.12 
to 0.6 c.c.) amounts of a very dilute 
solution, at first 1 : 25,000, then in- 
creased according to tolerance. Guai- 
acol valerianate is used in 25 to 100 
per cent, solutions in olive oil, and 
thalUn sulphate 3 to 12 per cent, 
aqueous solutions, 2 or 3 times 
weekly. For frequent pain, tehesmu.s, 
and urination, suppositortes of opium 
and beUadontia may be^ 
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When the jpain and frequency of 
urination become unbearable and fail 
to respond to treatment, it will 
he necessary to perform suprapubic 
cystotomy for the piirposie of drain- 
age. At the same time it is occasion- 
ally possible to remove the disease, if 
superficial, with curette, knife, or 
cautery. The rest afforded by pro- 
longed drainage of the bladder is one 
of the most i)oteiU therapeutic fac- 
tors. In some instances good results, 
and even cure, are obtained by irri- 
gating tile bladder through tlie cys- 
totomy wound with iodoform, bi- 
chloride, or guaiacol solutions. It is 
alwavs difficult to decide when the 
sutirapubic ujiening may be allowed 
to close in cases that progress fav(»r- 
alily. In general, this should not be 
until the evidences of cystitis have 
disappeared. 

TUMORS OF THE BLADDER. 
— Varieties. — Most ' bladder tumors 
are at first [lapilloinatous, later under- 
going malignant degeneration. Much 
less freciucnt are fibnnnatons and 
myxomatous polyjii, sarcoma, mixed 
liiint»rs, adenoma, myoma, angioma, 
chondroma, nevn.s, and cysts, the 
latter dermoid, hydatid, or epithe- 
lial. A condition of epidermization of 
the bladder analogous to leukoplakia 
of the tongue, resulting from pro- 
tracted chronic inflammation, has also 
been observed. 

Symptoms. — Benign tumors of the 
bladder often produce no symptom 
but hemorrhage, seldom causing blad- 
der irritation or cy.stitis. In malig- 
nant growths hematuria is likewise 
the chief symptom, which, however, 
is sooner or later accompanied by 
pain and difficulty of urination and 
signs of cystitis. The heraorrha^ of 
bladder tumor is typically spontanc* 
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ous, painless, and profuse. It is prac- 
tically uninfluenced by rest or drugs, 
and may be continuous or typically 
cease spontaneously. If there be any 
relationship of the hemorrhage to 
micturition, it tends to occur at the 
terminaion of the act. The urine con- 
tains bI(X)d-clots and, in malignant 
cases, pus, mucus, and at times frag- 
ments of tumor. Only occasionally is 
hemorrhage not the initial symptom, 
being preceded by pain and dysuria, 
frequent urination or cystitis. 

The pain in malignant cases may 
be lancinating and very severe. I^ain 
.may al.so arise from cystitis, the pass- 
age of bkK>d“Clots, or urethral ob- 
struction. In some instances acute 
or chronic retention of urine occurs, 
from obstruclkm either by a blcnid- 
clot or the growth itself. Cystitis, 
once established, is manifest in a 
peculiarly severe form, and, unless the 
inflamed tumor be removed, is likely 
eventually to extend to the kidneys. 

Etiology and Pathology. — Bladder 
tiimrirs constitute about 4 per cent, of 
all cases of genitourinary disorder in 
the male. In the female they occur 
only orie-fiftli to one-half as fre- 
quently as in men. 'I'hey are met 
with usually in the elderly, though the 
rare sarcomatous and myxomatous 
tumors are peculiar to the young. 
Carcinoma is by far the commonest 
bladder growth, occurring about 5 
times as often as papilloma, which 
comes next, and about 30 time.s as 
often as myxoma. 

About one- third of all bladder 
tumors are multiple. They almost 
always start at the base of the <>rgan, 
generally in the vicinity of the ure- 
teral openings, less often near the 
neck of the bladder. The papilloma- 
totis growths consist of a scries of 
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ddicate, finger-like masses which 
float out in the urinary fluid like 
marine plants, and are provided with 
definite pedicles. Microscopic exam- 
ination of the base of the growth 
sometimes reveals a carcinomatous 
structure ; but even the ordinary pap- 
illoma often has malignant proclivi- 
ties, tending to recur unless removed 
early and inoculating itself into ad- 
jacent tissues by mere contact. 

Carcinomas other than those origi- 
nating in papilloma are in the major- 
ity of cases secondary to cancer of 
the rectum, prostate, or uterus. The 
primary caroinoinas are sessile, fun- 
gating, ulcerating growths, which 
penetrate deeply in the thickness of 
the bladder-wall and spread by infil- 
tration as well as by contact. Metas- 
tasis occurs to the iliac lymph-glands 
and later to the lumbar glands. 
Malignant tumors of the bladder, as 
a whole, progress far more slowly, 
however, than cancer of the prostate, 
and produce death by cystitis and as- 
cending infection rather than by car- 
cinosis. 

Sarcoma of the bladder may be of 
one of a variety of simple or mixed 
types, and is a sessile or infiltrating 
growth. Jt progresses rapidly. 

Diagnosis. — Hemorrhage which is 
copious, little or not influenced by 
exercise, painless, associated with the 
passage of large clots, and which may 
be brought on by the insertion of 
a catheter or other instrument, is 
strongly suggestive of a vesical 
growth. Pieces of growth easily mis- 
taken for blood-clots are likely to be 
passed where there is papillomatous 
tissue; or, groups of cancer pells or 
pieces of a fibroma may be found; 
otherwise the urine offers little that 
is diagnostic. Non-ukerated and nqn* 


villous tumors may cause no hemor- 
rhage. Bimanual examination with a 
finger in the rectum will reveal the 
tumor if distinct infiltration of the 
base of the organ has already oc- 
curred, but papillomas or small ses- 
sile growths will not be detected ; 
such examination will, in addition, ex- 
clude general hypertrophy of the 
prostate. 

Cystoscopy with the irrigating in- 
strument, care being taken to exam- 
ine minutely eacli surface of the blad- 
der for growtlis in nrdcr that lunie 
may be overl(K»ked at operation, is 
the chief procedure in positive diag- 
nosis. If necessary, general anesthe- 
sia may be induced for the S])ccial 
purpose of cystosco])y. Where the 
latter is entirely impracticable, some 
direct informaticui ma}‘ l)e gained by 
the use of a stone searcher if the 
growth be large or hard or if it can 
be readily made t(^ bleed, the lat- 
ter observation suggesting papilla*. 
Suprapnbie cystotomy may also be 
performed, with the additional inten- 
tion of excising the tumor if any 
exists. 

Prognosis. — Any untreated blad- 
der growth finally j^roves fatal, owing 
to the infection sooner or later super- 
added. Pai)illoma always turns event- 
ually into carcinoma. Before cystitis 
sets in the general health may remain 
good in spite of the hemorrhage.^?. 
When the infection does occur, the 
health is more rapidly undermined, 
Yet the patient with bladder carci- 
noma i.s likely to live several years. 

Treatment.-— Early surgical removal 
of bladder tumors is, unless the con- 
ditionr be already an inoperable one, 
^always indicated. If cystitis does nert 
yet exist, |^cat care should be taken 
not to iirfect ihp Madder Wore 
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oper?itk>n is carried out Urinary 
antiseptics should be given for pror- 
phylactic purposes. If hemorrhage is 
troublesome the patient may be put 
to bed and alum in the form of 
Squibb's Surgical Powder, a heaping 
teaspoonful suspended in .500 c.c. (1 
pint) of hot water (Keyes), injected 
into the bladder. A hot' solution of 
gelatin, or a dilute solution of silver 
nitrate, or one of antipyrii% may be 
substituted. For the evacuation of 
clots Keyes recommends irrigations 
through a large woven catlicter or 
repeated irrigations and aspirations 
with the Bigelow evacuator (see sec- 
tion on Stone in the Mladder). 

the elimination of papilloma- 
tous hladdor growths the high-fre- 
quency current (fulguration) has been 
liighly recommended. Where this 
mclluxl i.s not availed tvf. if the growth 
is a f)apilk>ma or benign tumor, re- 
moval tlirough a suprapubic incision, 
followed by cauterization of the base 
of the tumor, is the pnKediirc of 
choice. 

Where, however, the growth is 
sessile or infiltrating, this method is 
inadecjuate, and must be replaced, 
when the. growth is situated high up 
or laterally, by resection of the por- 
tion of the bladder bearing the growth. 
When, as is usually the case, the 
tumor is at the base of the bladder, 
such partial resection becomes ex- 
ceedingly arduous, the ureters, nearly 
always involved, having to be cut off 
and transplanted into the remaining 
part of the bladder, and preservation 
of the function of the urethra being 
also necessary. In many instances 
total cystectomy, though a most seri- 
ous operation, is therefore preferred. 
This procedure should be preceded by 
biktoml lumbar ttiidiriQOtomy; or the 


ureters may be implanted in the rec- 
tum or vagina* 

The mortality of total cystectomy 
being somewhat over 50 per cent., the 
operation is of relatively little value, 
and in such cases, as well as in those 
more advanced in which over one- 
third of the ])ladder is already in- 
volved in the tumor, a palliative oper- 
ation, suprapubic cystotomy, is by 
many considered j)referable. Often 
the tumor can simultaneously be re- 
moved in part with the knife or 
curette, and its base be carefully cau- 
terized. Marked symptomatic relief 
is thus frequently obtained, though 
the operation is not a curative one. 
Suprapubic cystotomy is also an ot^- 
eration of last resort in obstinate 
bleeding and cystitis, llarringer and 
.Sclimitz (1918) have rei>orted grati- 
fying results from radium treatment 
in bladder carcinoma. According to 
the former, its effects arc quite equal 
to those of surgery. 

ULCER OF THE BLADDER.~Blad- 
der ulcerations other than those arising' 
from tiil)ercu1osis and malij^iiant disease 
may occur from injury, simple cystitis, 
i^oiiorrhca, or may very rarely be "idio- 
pathic/' I'hc traumatic ulcers are due to 
injury hy a stone in the bladder or to 
crushing of the bladder-wall during child- 
birth. According to L. E. Schmidt, gon- 
orrhea, while usually manifest merely as a 
relatively mild inflammation of the trigone, 
occasionally causes a multiple ulceration 
attended with marked pain and hematuria. 
The same author finds a solitary, sharply 
defined ulcer common in anemic women, 
while Fenwick describes an idiopathic ul- 
cer occurring usually between the ureteral 
orifice and the median line, and giving rise 
to symptoms similar to those of bladder 
tuberculosis, though benefited by irriga- 
tions. Hunner (1915) has described an 
obscure and painful form of ulcer occur- 
ring in the vertex or free portions of the 
bladder. It appears as a white, scar area 
beside a red apdt, and requires eaECiaion. 
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Dlagnofii84--^The presence of hits of 
bladdeMissue, with blood and clots, in the 
urine indicates ulceration. In some kinds 
of nicer cases, however, the urine may be 
limpid, A more definite diagnosis is 
reached by cystoscopy or exploratory su- 
prapublic incision. 

Treatment — Antiseptic irrigations of 
the bladder may be practised, urinary anti- 
septics given internally, and the ulcers 
curetted through the operating cystoscope. 

In the anemic cases iron should be given. 
If the ulcers are extensive it may be ad- 
visable to curet through a suprapubic 
opening and drain. If perforation should 
occur, treatment as for rupture of the 
bladder (</. 7 a) sliouhl be iiistituled. 

VARICOSE VEINS OF THE BLAD- 
DER. — This is an uncommon coiulition, 
manifesting itself in sudden c<»pious hem- 
orrhage from the bladder. The diagnosis 
has been made only hy cystoscopy or an 
exploratory operation. 

Treatment.— Cauterization or suture of 
the bleeding point after suprapubic cystot- 
omy i.s required if the hemorrhage fails 
to st(»p of itself. 

FISTULA OF THE BLADDER.— 

Among the most important varieties of 
fistula of the bladder is the tfcsicohitestlnal 
fi.stula. This is rarely congenital. The ac- 
quired type is usually a vesicorectal, less 
frequently a vesicosignnud channel, and 
may be due to malignant disease, tuber- 
culosis, ulceration of a sigmoid divertic- 
ulum, ulcer c»f tile rectum, stone in tbc 
bladder, trauma, or one of various other 
causes. It is manifested in the passage of 
gas and later feces from the urethra, with 
resulting cystitis, and by the passage of 
urine through the anus. The diagnosis 
may be clinched and amplified by the in- 
gestion of carmine, which will appear in 
the urine; by the injection of methylene 
blue into the bladder, the stain appearing 
in the feces; by the ingestion of a bismuth 
meal and subsequent X-ray examination; 
by cystoscopy, and, if the fistula enters the 
rectum, by the finger in the rectum or in- 
spection through a rectal speculum. 

Vesicovaginal, vesicouterine, and hypo- 
gastric fistulas are also met with. 

Treatment — In vesicointestinal fistula 
daily irrigatUm of the bowel and the bladr 
der may> with advantage, be iM’aettaed 


Surgical correctioti of the t^bte may be 
tried by celiotomy; evacuation, clamping, 
and liberation of ,,the loop of bowel adher- 
ent to the bladder; repair of the opening 
in the bowel, with or without excision of 
a diseased section, and closure of the blad- 
der opening with mattress sutures, to be 
followed by drainage to the area of blad- 
der suture, continuous catheterization and 
maintenance of a tube in the rectum for a 
few days. Where the condition is an in- 
curable one, a palliative colostomy may be 
performed. 

Vesicovaginal fistula is treated as de- 
scribed in the article on Vagina and 
Vm.vA, Diskases of, in this volume. 

In vesicouterine fistula, radical correc- 
tion consists in dissecting out the fistulous 
tract and suturing the surrounding tissues 
either through and through — exclusive of 
th? vesical mucosa — or in layers. If all 
attempts of this type fail, the uterine cer- 
vix may be entirely closed up, after re- 
moval of its mucous membrane, while the 
fistula connecting with the uterus is al- 
lowed to remain. 

In hypogastric fistula spontanemis firm 
closure will often take place eventually, 
provided obstruction in the urethra has 
been overcome. If such obstruction has 
been only in part relieved a permanent 
catheter in the urethra may greatly favor 
ol(»sure of the fistula. In ca.ses persistently 
refractory, the fistulous tract should ]>e 
excised, the bladder liberated from the 
parietes, ami the opening in it closed with 
mattress reinforced by Lcmbert sutures. 
Drainage from the wound should be pro- 
vided for and a catheter kept in the ure- 
thra to reduce strain on the bladder 
sutures and facilitate healing. 

DISEASES OF THE SEMINAL VES- 
ICLES. 

ANOMALIES of these organs are rare, 
and seldom unassociatecl with abnormali- 
ties of other genital organ.s. Absence of 
one vesicle has been recorded. Anomalies 
of the ejaculatory ducts sometimes - occur, 
these:' ducts discharging at the external 
urinary meatus or into the ureters. 

WOUNDS of the j»erainal vesicles arc 
almost ifivmriably operative, the (duets be- 
ing often bijured itt perineal operattons on 
the prostate,, or bladder* Ohstruc^on of 
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,,,„. dttCts, 

. sicuUtis my reiTRU. Ocdo^ipa of a 

uot docs not lead to dHamion of the cor- 

CONCRETIOK& not inirequcnt\y oc- 
cur in the scminai vesicles in old men, 
and occasionally give rise to spermatic 
colic, — a sharp, colic-like pain felt chiefly 
near the anus or bladder- neck and occur- 
ring either at the orgasm or during 
sleep. The obstruction in the duct which 
caases it. viz., impacted concretion or 
dried semen, is often soon removed, 
though at times paitf persists for a num- 
ber of minutes. 

Treatment. — The immediate treatment 
fr>r spermatic colic is a hot rectal douche 
(see Treatm<‘nt of Chronic Urcthritisl; 
enduring relief is obtained by massage of 
the vesicle concerned. 

ACUTE SEMINAL VESICULI- 
TIS is usually a o(>tiij)licatinn of 
acute j^oufK'occal urethritis, ])ut may 
als-f) occur from infection with the 
c<mituoii pyog^euic orgfanisms. Pros- 
tatitis ahvay.s accom])ariies it. 

Symptoms. — 1'hese may be lack- 
iiigf until supiniralion bej^ins, when 
painful and fre(|Uent inicturition, very 
painful defecation, and pains in the 
anus and rectum, perineum, and hips 
or back are likely to ])e complained of. 
Priajnsm and bloody ejaculations 
may be. inded. True ab.sccss forma- 
tion is rare. 

Diagnosis. — ^1'hc enlarged, tense, 
and tender vesicles are pal]>atcd from 
the rectum at the sides of and behind 
the prostate. (Normal vesicles are 
not palj)able unless markedly dis- 
tended.) 

Treatment, — I.x^>cal treatment of 
the coexisting gonococcal urethritis 
should be interrupted, and the treat- 
ment for acute prostatitis (q, 7%) apr 
plied. In the rare cases in which 
abscess of the semiiml vesicles de- 
velops and a tendency to extension 
or rupture in the rectuim or ischi^ 


rectal fossa Is noted, the a\>scess may 
open from the rectum or tiermeum. 

CHRONIC SEMINAL VESICU- 
LITIS usually develops insidiously 
in subacute or chronic gonorrhea, but 
may follow acute vesiculitis. It is a 
frequent, but inconspicuous compli- 
cation of prustalic hypertrophy. 
Chronic prostatitis always coexists. 

Symptoms. — The symf)toms greatly 
resemble those of chronic urethritis 
itself, including an irregular gleety 
discharge and frequent miclurition. 
Disturbances in the sexual sphere 
are, however, likely to be more 
marked, sexual weakness, nrvcturnal 
emissions, and blood-stained semen 
being especially noted. A character- 
istic symptom is vesicular colic, ex- 
perienced in the region of the vesicles 
and occurring s}>ontaneously or in- 
duced by defecation, ejaculation, or 
erection. Keyes has observed cases 
of ai>parent typical renal colic due to 
and relieved by treatment of vesicular 
disease. 

Diagnosis. — Rectal i)alj>ation may 
reveal dilatation or localized indura- 
tions (d the vesicles. P'rom prt>- 
tracted inHammation they may attain 
2 or 3 times their ordinary size. If 
the expressed seminal secretioji con- 
tains but little pus, it may be distin- 
guishable from pro-static discharge in 
that most of it lloats on urine while 
the prostatic secretion sinks. Since, 
however, the secretion of the inflamed 
vesicle, when examined, u.sually con- 
tains much pus, distinction between 
the two types of discharge is gener- 
ally impracticable. 

Treatment. — The coexisting pos- 
terior urethritis should be dealt wdth 
as usual The chief direct measure 
is manage of the vesicles, which 
should be carried out even if these 
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organs appear normal on palpation. 
With the patient bending over the 
back of a chair, the surgeon’s finger, 
covered with a lul) Heated finger-stall, 
is inserted in the rectum and carried 
as high as possible on one of the vesi- 
cles. Pressure is made at that point 
and the finger then drawn down 
slowly, either directly or by a zigzag 
route, until the prostate is encoun- 
tered. If the vesicles are impalpable, 
6 of these strokes on each side are 
sufficient ; if tense or hard, additional 
strokes should be given until, prefer- 
ably, the l)ulk of the vesicles has been 
manifestly reduced. Massage of the 
prostate is then usually superadded 
(sec Chronic Prostatitis). The pro- 
cedure may be carried out 2 or 3 times 
weekly, and should he followed by 
micturition and antiseptic irrigation 
of the urethra and bladder. 

TUBERCULOSIS OF THE SEM- 
INAL VESICLES. — This condition is be- 
lieved to be usually preceded by tuber- 
culosis of the prostate or testicle, but 
may be primary. It is at first unilateral, 
tlic process sometimes extendiiij*: later to 
the opposite side through the prostate. 

Symptoms. — Loss or increase of sex- 
ual desire and blood in the semen are oc- 
casional symptoms, but in most instances 
there are no direct manifestations of the 
vesicular disease, the .symptoms being 
rather those of tuberculosis of the pros- 
tate or epididymis. 

Diagnosis. — Oiie-balf the cases of vesic- 
ular tuberculosis occur in subjects less 
than forty years of age. The exist- 
ence of the condition may be assumed 
when tuberculosis of the prostate or epi- 
didymis exists and the vesicles prove ab- 
normal on palpation. The process starts 
as n nodular hardening near the outlet of 
the vesicle which may later, extend to 
other portions of the organ, and is fol- 
lowed by caseation and softening. Upon 
palpation the vesicle may thus present n 
series of somewhat tender nbdtilesL tmt 
frequently ' there is to be found mei^Iy a 


dilated organ indistinguishable from that 
of simple chronic vesiculitis. After a time 
the process may invade adjoining struc- 
tures, including the peritoneum. Excep- 
tionally, the condition is spontaneously 
recovered from through walling off by 
fibrous tissue. 

Treatment. — Ve.sicular massage and hot 
rectal douches do more harm than good 
in this condition, tuberculous epididymitis 
often suddenly following. The customary 
general hygienic and dietetic treatment of 
tuberculosis will, lurn'cver, often yield 
good results, whether the vesicular tuber- 
culosis be primary or secondary. If the 
disease progresses to diffuse softening or 
fistula formation, however, vesiculectomy 
is indicated. This is probably best per- 
formed through the same perineal incision 
as is u .ed by Young in extraiirethral prt>s- 
talectomy fsee Hypertrophy of the Pros- 
tate). The rectum having been so sep- 
arated from the urethra and prostate as 
to afford access to Ibe vesicles, the sheath 
of each vesicle is split, and the latter lib- 
erated as well as possible by blunt dissec- 
tion, divided at the surface of the prostate, 
and removed with a portion of the vas 
deferens. If the entire organ cannot be 
freed owing to adhesion, the remainder is 
cauterized or curetted. The wound is then 
clo.scd, drainage being afforded by a cig- 
arette drain, for w'hich a small tube may 
later be substituted. 

TUMORS of the seminal vesicles are 
'nearly always secondary to growths in the 
prostate, rectum, or bladder. Excision, 
where circumstances permit, is indicated. 

DISEASES OF THE SPERMATIC 

CORD. 

ANOMALIES of the vas deferens are 
occasionally met with, the canal being 
absent entirely or in part. (See also 
Hydrocele of the Cord, next page.) 

WOUNDS of the spermatic cord cause 
atrophy of the corresponding testicle if 
complete section has occurred. Mere sec- 
tion of the vas rcsuU.s in obstruction to 
passage of spermatozoa through it. 
Much hemorrhage may ^attend wounds of 
the cord owing to section of the spermatic 
artery or the jpampitilform plexus. 

^ if gtiti should 
be rtallited ivith sutureal ■ No* 
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ItifreQifctmtly restoration of the canal 
follows, 

TORSION of the spermatic cord is an 
occasional acute complication of malposi* 
tion of the testicles. (See Penis ani> 
Testicles, Diseases OF, vol, vii.) 

INFLAMMATION of the vas deferens 
may be associated with gonorrheal or tu- 
berculous epididymitis. Tenderness along 
the cord is likely to be noted. An abscess 
of the intrapelvic part of the cord, upon 
rupturing, may induce peritonitis. 

Trcatmcnt.—l f an abscess is detected 
, in that part of the cord which cfiurscs 
through the scrotum, an evacuating in- 
cision should be made. 

HYDROCELE OF THE CORD 

may be of the encysted or the diffuse 
{piidtiloculdf ) variety. The former 
usually <K'Ciirs where there has been 
partial failure of obliteration of the 
funicular process of periUnieum 
which pa.sses into the tunica vagi- 
nalis surrouiMling the testicle. The 
funicular pn^'css being- closed above 
and below, hut open in its intemic- 
diate portion, a sac is formed in 
which serous fluid may accumulate. 
Occasionally 2 or more sacs in a 
row' may be formed, the hydrtK'elc 
heing-, therefore, niiilti])Ie. The con- 
dition is usually encountered in diil- 
dren. The hydrocele is situated 
above the testicle, and cannot infre- 
quently be worked upw^ard and out- 
ward into the inguinal canal. Occa- 
sionally it is situated in the latter. 
Its physical features — transhicency, 
etc, — are, in genral, like those of the 
commoner hydrocele of the tunica 
vaginalis (sec Penis and Testicles, 
Disea.ses of, vol. vii). 

Less frequently, encysted hydro- 
cele of the cor-d is actually a hydrocele 
in^ the .Sac remaining after reduction 
of a hernia, the neck of the sac haying 
hecoinc ohliterated. 

Diffuse hydrbcele the >cord is 
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usually an edema of the tissues of and 
surrounding the cord, or may be a 
multilocular cyst resulting from sub- 
division of an encysted hydrocele, 
ecliinococcus disease, or the presence 
of cysts of fetal remains such as the 
Wolffian body and Muller's duct. It 
is distinguished from encysted hydro- 
cele by its indefinite outline and 
hoggy consistency. It may, however, 
be fluctuating in places. A slight im- 
pulse on coughing may be observed. 

Treatment— . If differentiation of 
the encysted hydrocele from hernia 
has not with certainty been made, the 
treatment should be incision. The 
margins of the sac having !)een sutured 
to the skin, its interior is swabbed 
with pure phenol and drainage insti- 
tuted. Where the diagnosis is not in 
doubt, the sac may be punctured and 
its inner surface scarified with a 
needle. If this faibs, especially in the 
case of a relatively large cyst, the 
hydrocele shfmld he tlioroughly emp- 
tied by aspiration and 5 to 15 minims 
(0.3 to 1 c.c.) of pure phenol at once 
injected into it and rubbed around in 
its interior. Another aspiration — 
without injection — may he required 
about ten days later if the tendency to 
refill has not been overcome by that 
time (Keyes). 

Diffuse hydrocele of the cord 
may be incised or, frequently better, 
permitted to undergo spontaneou.s 
recovery. 

SOLID TUMORS of the spermatic cord 
include especially lipoma of the cord, with 
which a iibromatotis or myxomatous com- 
ponent may be mixed. Sarcoma, myoma, 
and fibiuma of the vas deferens have also 
be^ met with. Generally the d]agiio.d.s 
from inguinal hernia is only made at 
operation. 

^ A. C Wood, 
Philadelphia. 
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UROBILINURIA.— Urobilin is re- 
garded as a normal constituent of the 
urine, being its principal coloring matter. 
In excess, it imparts a red-brown color. 
Urobilinuria occurs in fevers, in hepatic 
diseases, after hemorrhagic effusions; in 
purpura; and in progressive pernicious 
anemia and chlorosis. It is said to show 
that the liver is the cause of the disturb- 
ance. For its detection st>ectroscof*ic ex- 
anmiation will reveal a marked absorption- 
band between Fraunhofer’s lines / and 
fading off from the green into the blue. 

Schlesiiiffer^s text has already been given 
(vi. 496); also Ehrlich’s benzaldehyde test, 
and others (iii. vi. 380). [Idehnann x 
test makes use of two reagents, viz., a 10 
per cent, alcoholic solution of mercuric 
chloride, and a 10 per cent, solution of 
zinc chloride in aniylic alcohol. The re- 
action, when positive, is a red-green 
rtuorescence. S. 

URTICARIA.-definition.- 

Urticaria is a mild iiiHammation of the 
skin, characterized by the sudden appear- 
ance of wheals, which arc ephemeral and 
marked by stinging, pricking, or burning. 

SYNONYMS,— Hives, nettle-rash. 

SYMPTOMS. — .An attack is usually pre- 
ceded by lassitude, slight headache, epi- 
gastric oppression and various gastroin- 
testinal symptoms, a coated tongue, a 
slight ri.se in body temperature. 

The eruption appears ahruyjtly, and may 
reach its maximum in a few minutes, ft 
consists of wheals, in size from a split pea 
to a silver dollar or larger, firm and 
slightly elevated. Their number varie.s 
from four or five to one liuiuircd or more. 
They are generally round or oval, but may 
have an irregular outline. They vary in 
color from white to pink, or bright red, 
but generally have a white, elevated spot 
in the center, with a more or less marked 
areola, are often isolated, but may coalesce. 
The lesions may appear in the mouth, 
pharynx, or upon the epiglottis, and give 
rise to symptoms of asphyxia; or on the 
tongue, when the organ suddenly swells. 

The eruption is accompanied by burn- 
ing or stinging. Scratching gives but 
teinjjorary relief, land .only increases the 
number and size of the wheals. The 
eruption may attack different por^ns of 


the body in succession, remaining only a 
short time in each. Usually running an 
acute course— a few hours' to one or ttro 
days — it may, however, become chronic 
unless the existing cause is removed. 

Urticaria Papulosa (Lichen Urticatus). 
— ^This occurs in young children that are 
poorly nourished or improperly fed. It 
occurs as a number of small, isolated 
papules, appearing suddenly, remaining for 
a day or two, and gradually disappearing; 
in size from a pin’s head to a split pea, 
and developed around the hair-follicles. 
They arc bright red in color, pale or white 
at the center, and generally appear upon 
the limbs, itching is usually intense. 

Urticaria Bullosa.— .\ rare form, charac- 
terized by bulla* as well as by large 
wheals. The wheals may be gradually 
converted into l)ulla‘. the upper layers of 
the wheal being raised into a bleb by the 
subjacent serum, and becoming so large 
as to resemble those formed in pemphigus. 
Severe itching and burning are present. 

Urticaria Nodosa (U. Tuberosa). — Very 
rare, and also known as giant urticaria. 
Large tul>ercles or nodules are suddenly 
developed in the skin and subcutaneous 
tissues, in size from a chestnut to a small 
egg, hard to the touch, elevated, and .sel- 
<lom appearing on the face. The itching 
and burning arc intense, but generally dis- 
appear in a few hours. Incidentally we 
mention angioneurotic edema, also known 
as Quincke’s disease, giant swelling, or 
acute circumscrilied edema (see volume ii, 
page 201), which resembles this form, to 
call attention 'o the fact that it differs in 
that it chiefly attacks the face. 

Urticaria Hemorrhagica.— Usually ob- 
served as a complication of purpura, and 
caused by a hemorrhage into the wheal. 

Urticaria Intennittens.— In this variety 
the eruption appears regularly every two 
or three days, or on a certain day in each 
week. It remains a short time, disappears 
only to reappear again at the end of the 
same interval. Fever may be present. 

Urticaria Perstaaa. — Known also as 
cl^ronic urticaria* when the lesions tend 
tOir persist for days or weeks, or recur at 
regular or irregular intervals for months 
or years, until the source of irritation is 
discovered and removed. A fresh crop 
may appear daily, , 
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Unic«rw Pigmentosa.— Known also as 
xanthelasmoidea^ jn which buff-colored, 
wheal-like nodules, with or without itch- 
ing, appear usually in the first six months 
of infancy, and are most abundant upon 
the neck and trunk. The nodules, or 
wheals, arc split, pea-sized, with pinkish 
areohe. The nodules later become yellow, 
and may remain stationary for years, some 
undergoing- involution leaving brownish 
stains. Itching may be severe or absent. 
This variety rescml)b-s xanthoma tubero- 
sum, except in the occurrence of ordinary 
wheals ami its emset in early infancy. 

DIAGNOSIS. — 'I'he sudden appearance 
of the characteristic wheals, their brief 
duration and tli^appearance without dcs- 
(luaniaiion, and the itching and burning 
will make diagnosis easy. Varioll^ para- 
sites and insects — bedbugs, fleas, mos- 
quitoes. etc. — may pr<»ducc wdicals, but a 
central imnctiforni licmorrhage or bloo<l- 
crust marks these cases. 

ETIOLOGY. — Acute urticaria is usually 
produced tlir(»ugli sotiic alimentary disf)r- 
der. the result of mecliauiral irritation of 
the stomach or bowel, «»r a toxemia. In- 
testinal parasites and undigested food act 
as mechanical irritants: substances capable 
of producing toxemia may be primarily 
toxic or may become so llircnigli putrefac- 
tive changes wdthin the intestines. Idio- 
syncrasy to certain foods and drugs is an 
active cause. Among the foods mt)st apt 
to cause urticaria arc: crabs, lobsters, 
mussels, caviar, slirimps, salted fish, clams, 
oysters, chces<‘, buttermilk, sausage, scrap- 
ple, pork, veal, strawberries, raspberries, 
cucumbers, mushrooms, grape-skins, etc. 

Urticaria may folbiw the use »>f various 
drugs: quinine, cubebs, copaiba, salicylic 
acid and salicylates, potassium iodide, 
morphine, turpentine, chloral, valerian, 
glycerin, arsenic, and many of the coal- 
tar preparations. Antitoxic .sera — u.sed in 
diphtheria, tetanus, streptococcus infec- 
tion, tuberculosis, etc. — frequently induce 
an urticarial eruption. Irritation of the 
uterus or adnexa may precipitate an at- 
tack. Rupture or puncture of hydatid 
cyst.s» or of pleural effusions, may be 
cauaal agents. 

Urticaria may occur in connection with 
nialaria, rheumatism, Brigrht’s disease, tbe 
eruptive fever»> pertussis, asthma, and 


various nervous and gastrointestinal dis- 
order.s, Jt i.s a frequent complication of 
scabies and pityriasis, and has been ob- 
.served as a sequel of arsenical poisoning. 
Finally, direct local irrilatirni — sting of 
nettle, bite of jelly-fish, mosquito, bee, 
wasp, etc. — may produce the disease. 

PATHOLOGY. — Direct or reflex irri- 
tation of the cutaneous vasomotor nerves 
causes spasmodic coniraction of the cuta- 
neous vessels, followed b}^ dilatation and 
fxudatimi of serum, lii consequence of 
this spasm a .stasis of the local lymphatic 
circulation ensues. Tlic superficial and 
deep vessels of the corium are involved. 
Migration of white corpusejes takes place. 
The cutaneous muscular liljcrs remain in a 
state of contraction and, by forcing the 
blood toward the periphery, produce the 
pale center and hypcrcmic areola of the 
wheal. 

PROGNOSIS. — The prognosis is gen- 
erally favorable. Suffocation may threaten 
when the lesions are located in the mouth 
and larynx. Acute cases can be promptly 
relieved and frequently subside^ spon- 
taneously. Relapses, when they occur, 
arc as easily relieved as the primary 
attacks. 

Chronic urticaria may resist treatment 
for mouths, but it disappears i>n the. re- 
moval of the causal irritation. 

TREATMENT, — As nearly all cases 
ari>.c from gastrointestinal irritation, 
emetics arc indicated in acuic cases if 
seen early. If hccii later saline purges — 
Rochelle or Epsom salt-will he useful to 
rid the alimentary canal of any undigested 
or fermenting biod. Intestinal antiseptics 
— salol, phenacetin, acetanilid, sulphurous 
acid, sodium thiosulphate — are beneficial 
in both acute and subacute cases. 

fn chronic cases the cause must be dis- 
covered and, if po.ssible, removed. Care- 
ful attention must be paid to diet, exercise, 
sleep, etc. Arsenic by mouth, and atoxyl 
(sodium arsenaniUte) by hypodermic in- 
jection on alternate days, yield good re- 
sults. Extract of belladonnna, Mi to % 
grain (0.01 to 0,02 Gm.) may be given in 
pill, three times daily. 

In ca.ses of nervous origin cimicifuga acts 
well. I'he itching of urticarin may be re- 
lieved by local treatment — a hot bath con- 
taining a handful of Mahing aoda^ on re- 
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tiring, will be soothing; a warm bath may 
agree better, or a hydrochloric acid tub- 
bath — Yz to 1 ounce (15 to 30 mil.) of acid 
to each gallon (4 liters) of water. Many 
drugs are recomniended for internal ad- 
ministration: calcium chloride, 15 to 60 
grains (1 to 4 Gm.) in milk, daily, or cal- 
cium lactate, one or two tablespoonfuls of 
a 5 per cent, solution before each, meal; 
dilute hydrochloric acid, in medium doses 
to remove digestive errors; extract Of 
pilocarpua, 15 to 30 minims (1 to 2 mil.) 
given three times daily, has given great 
relief. 

Urticaria pkjmetitosa and U. f>af>Hlnsa in 
nursing infants have been successfully 
treated by giving the mother mercury bi- 
chloride, grain (0.002 (Jrn.), three 

times daily. 

Pain and itching are met by a l. KKK) 
sr)Uition rM' adrenalin; lime-water; potas- 
sium hydrate or carbonate in S: 1000 solu- 
tion (api)lied with a small piece of 
sp)nge); and benzoin tincture and glyc- 
erin, of each 1 part to 16 parts i»f rose- 
water. Acetanilid, plain or <iiluted with 
talc, may be used as a dusting powder, or 
menthol in 5 per cent, rjintment. A favor- 
ite of J. V. Shoemaker was phenol, 5 to 
10 drops; sublimed sulphur, ij dram 
(2 (im.); camphor, 10 grains (0.6 (ini.); 
zinc ointment, 1 ounce (30 (jni.), ,applie<l 
frequently to irritable surfaces. Phenol, 
tar, camphor, and other antipruritics arc 
useful. Finally soft linen, cotton, »»r silk 
undergarments arc advised. W. 

UTERUS, DISEASES OF.- 
MALFORMATIONS. — Rudiment- 
ary Uterus. — I'he rudimentary uterus 
may he of any size, from a cylinder- 
shaped l)t>dy an inch long down to a 
slig-ht thickeninj;;- of tissue on the 
posterior surface of the bladder at 
the junction of the rudimentary Fallo- 
pian tubes. It is usually solid, but 
rarely a membranous sac. (.Due or 
both ovaries may be present, usually 
also in a rudimentary state. The va- 
gina may be developed, but is ordi- 
narily represented by a shallow^ blind 
pouch. The vulva i$ apt to be formal. 


Absence of the Uterus. — ^This Con- 
dition is rare, a slight rudiment nearly 
always being found post mortem, 
though impalpable during life. 

EMBRYOLOGICAL MALFOR- 
MATIONS. — About the end of the 
eighth week of fetal life Muller’s 
ducts begin to unite, the united lower 
portions forming the uterus and va- 
gina. the upper ununited portions the 
Fallopiati tubes. Hecaiise of faulty 
development during this union, which 
is complete at the end ot the third 
month, malformations occur. 

One-horned Uterus. — 'I’his indi- 
cates an arrested development of one 
1 f M tiller's ducts. 'I'lie organ is 
more or less fusiform in shape, and 
curves toward the corresponding 
i*"allopian tube. The other side usu- 
ally shows a rudinienlary horn. 

Two-horned Uterus. — This defect, 
due to imi)erfect union of the ducts, 
may involve the fundns only or cau.se 
a flatten i?ig (uterus plauifiimins) «)r 
slight depression of the fundus, or it 
may extend downward any distance 
toward tlie cervix (uterus biconiis 
unicollis}, (n* into tlie cervi.x (uterus 
hicortiis hicollis). .Sometimes a se])- 
tuni divides the uterus (sometimes 
the vagina) below the jiniction. 

Double Uterus. — Here union of the 
duets has not taken i)lace above the 
vagina. The two sides are entirely 
distinct, hut the vagina may be single 
or double or septate. 

Two-chambered Uterus. — Such a 
uterus is more cir less normal in size 
and shape, hut the septum persists, 
and may not extend as far down as 
the internal os (uterus subseptus), or 
it may divide the whole uterus and 
cervix, forming, two cavities, or the, 
septutp may extend to the intertol ps 
only 
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After complete union of Muller’s 
ducts the following may result: — 

Fetal Uterus. — The body is small, 
cylindrical, and may be solid. The 
cervix measures about one inch, and 
twice as long as the uterus. The 
papillary folds of the cervix extend 
throughout the cavity. 

Infantile Uterus. — The uterus re- 
mains about the same as at birth, 
'rile body is but little over half the 
length of tlic cervix. The vaginal 
cervix is short, and the vagina and 
external genitals usually small. 

Puerile Uterus. — Here the body is 
as long c»r a little longer than the 
cervix, and the external genitals 
small, 'Fhe conditions previous to 
puberty persist. 

Puerile Cervix. — 'fhe corpus is 
about normal in size, but the cervix 
is small and omical, with an ex- 
tremely small external os. Ante- 
flcxi<»n and stenosis may be present. 

SYMPTOMS AND DIAGNOSIS. 
— The symptoms of one- and tw<j- 
horned uterus, and of double and 
two-chambered uterus do not usu- 
ally attract attention until puberty 
or marriage, when dysmenorrhea, 
amenorrhea, sterility, dyspareunia, or 
the signs and symptoms of atresia of 
the vagina, with retention, develop. 

The shape and .size of the uterus 
are determined best by the bimanual 
rectoabdominal exam inat ion. If the 
vagina and cervix be w'ell developed, 
the cervix can be pulled down within 
better reach by a vulsellurn, and the 
character of the interior of the uterus 
also determined with the sound. 

If the diagnosis be difficult, it may 
be possible, with the aid of anesthe- 
sia, to introduce a finger into the 
bladder ; then the uterus, tubes, and 
ovaries can be palpated between it 


and a finger of the other hand in the 
rectum. When the uterus is rudi- 
mentary, slightly resisting cords, rep- 
resenting the Fallopian tubes, can be 
felt, joined on the posterior surface 
of the bladder and leading outward 
to the rudimentary ovaries, if such 
exist. If the uterus be one-horned, 
its fusiform shape can be palpated, 
extending laterally upward, and also 
the rudimentary born on the opposite 
side. The two-horned uterus is 
easily recognized by the depression 
in the fundus, and the double uterus 
l)y the presence (.)f two elongated 
hard bodies merging in the vagina 
below. 

The fetal, infantile, and puerile 
uterus and cervix may l)e associated 
with atresia vagime or stenosis of 
the cervix (//. 7'.). The prognosis is 
unfavora])lc except for puerile cervix. 

TREATMENT. — In the presence 
of one- or two- liorned uterus, and 
i>f double and twu-clianibered uterus, 
there is little to do in developing or 
improving the organ ; irremediable 
symptoms may call for removal of 
the ovaries or uterus, (»r both. Preg- 
nancy in a rudimentary horn usually 
causes rupture and calls f(»r removal. 

Where either fetal or infantile 
uterus, or puerile uterus or cervix 
exists, some benefit may be derived 
from intra-utcrine bipolar faradiza- 
tion and persistent periodical dilata- 
tion of the cervix if treatment is 
commenced soon after puberty. Di- 
vulsion by means of bladed dilators 
under anesthesia, with packing of the 
uterus for thirty-six hours, may be 
followed by repeated packings, pro- 
vided the endometrium is douched 
out each time with an efficient anti- 
septic ; afterward the cervix may be 
k^t dilated by conical round dilators 



!;44 UTEJ<US, DISEASES OF (HYFOI^D). 


twice weekly. Pelvic massage and 
movements adapted U'j develop the 
pelvic musculature and blood-supply 
are sometimes used. 

STENOSIS OF THE CERVIX. 
— This condition consists in a lack 
of development or atrophy of the 
part sufficient to interfere with 
uterine drainage. The contraction 
may be at the external or internal 
os, or exceptionally throughout the 
canal, and is often connected with 
flexion of the uterus. It may he due 
to puerility in tlic nullipara, to cica- 
tricial contraction b.dlowing cervical 
laceration in the parous woman, and 
to atrophy in the senile woman. 

Symptoms. — Colicky dysmenor- 
rhea, as in cases of antellexion, last- 
ing from a few hours to a day or 
two, is the most common syn ptom. 
Colicky pains in the vesical region 
arc sometimes felt hetween ])crk>ds; 
discharge of mucus, blood, or pus 
imiy follow. In old j)eo[)lc long re- 
tention secretions, vvliich usually 
become olTensive and purulent (senile 
endometritis), may stretch tlie uterus 
until it resembles a bag. Endome- 
tritis is ])rcsent in long-standing 
cases. 

.Sterility, which is often relieved by 
a dilatation of tlie cervix, is common. 

Diagnosis. — W'hen the stenosis is 
located at the external os, the orifice 
may he scarcely visible, or appear as 
a small dimple. ]f at the internal os, 
a small probe will deimmstrate the 
partial or complete closure of the 
canal. If the cervix be small and 
flexed, the stenosis is probably re- 
lated to imperfect development and 
displacement; if large and perhaps 
lacerated, it is due to induration and 
contraction of the mucous and sub- 
mucous tissues at or near the internal 


os. In the latter case the internal os 
is apt to be quite, sensitive to the 
sound, and may bleed a trifle upon 
its withdrawal. Thick cervical mucus 
w'ill, as a rule, be visible. 

Prognosis. — Patency of the cervical 
canal is usually obtainable, but is 
often hard to maintain in the virgin 
or old wioman without occasional 
dilatation. 'J'hc sterility cun usually 
he relieved in quite young people; 
hut, when hyperplasia or endome- 
tritis is established, sterility is apt 
to persist. Jn married women with 
stenosis and sterility, who do not 
apply for treatment for several years, 
the sterility is seldom relieved by 
dilatation. 

Treatment. — In ordinary cases of 
partial stenosis ]>resciiting symptoms, 
and in young women with small cer- 
vix, dilatation with graded sounds 
tw'ice weekly will cure stenosis of 
the external os in a short time. 
.Stenosis of the internal os may re- 
quire the dilatation twice w^eekly for 
three or four motjths, then once 
weekly for a year. The cervix is 
thus also caused to develop. The 
* vaginal fornices and endometrium 
should be disinfected with a 5 per 
cent, carbolic acid solution through 
the speculum, and the uterus disin- 
fected by tincture of iodine, ichthyol, 
etc. Jf it is done at the office, the 
patient should take a douche of nor- 
mal saline solution bcfc»re coming. 

In old ca.ses the cervix will prob- 
ably require forcible dilatation by 
bladed dilators. The uterine cavity 
and cervix should be packed tightly 
for twenty-four hours after the op- 
eration, and the cervix kept dilat^ 
with a large sound or bougie (No. 
18, American scale) two or three 
times monthly for several months. 



UTERUS, DISEASES OF (BVFORiD). 


745 


IncisiQi]; of the cervical canal is al- 
most never required, except for cica- 
tricial contraction or rigid anteflexion. 
In the latter case incision of the pos- 
terior wall of the cervix in the 
median line to the vaginal junction 
(Sims’s operation) and a doubling in 
of the ends so as to obliterate the raw 
surfaces (Dudley’s operation) may 
facilitate cure of stenosis of the in- 
ternal os, but is seldom necessary. 

LACERATION OF THE CER- 
VIX. — This ordinarily results from 
ahnonnal conditions that interfere 
with the natural course of labor, such 
as large head, small or diseased cer- 
vix, malpreseiitation, premature rup- 
ture of membranes, precipitate labor, 
artiheial dilatation fd cervix, etc. 

Unilateral and bilateral lacerations 
are most common, though posterior, 
anteritvr, niiiltiple (sltdlate), diag- 
onal, and amuilar ones occur. They 
may extend into the vaginal vault. 

Symptoms and Diagnosis. — 1'he 
symptoms are those of the intlarnma- 
tions and displacements. 'I'hc fissures 
and flaps of the lacerated cervix can 
best be discovered by a digital ex- 
amination, and by inspect i<»n with 
.'Mims’s .speculum. The bivalve specu- 
lum opens the fis.sures wide, and may 
deceive as to their .size or existence. 

Pathology. — Many moderate lac- 
erations heal by adhesion, although 
the majority of deep ones cicatrize 
and coiUract with a cicatricial plug 
in the angle. Often mucous mem- 
brane seems to extend over raw sur- 
faces, nothing but the fissure re- 
maining. 

Iiifecticm of the wounds is likely, 
with consequent cervicitis, parame- 
tritis, perimetritis, and perhaps pelvic 
abscess. The infection may alsQ 
apread to the cervical, corporeal, and 


tubal mucous membrane and the ov- 
ary and pelvic peritoneum. The cerv- 
ical mucous membrane becomes hy- 
perplastic, and pushes the lower ends 
of the cervical flaps outw^ard, produc- 
ing eversion (ectropion). All varie- 
ties of cervical inflammation, erosion, 
and degeneration are found rclattxl 
to and j>rol>ably originating in lacer- 
ations. 

Retroversion and lateral displace- 
ments of the cervix may result from 
the cicatricial contractii;n that at- 
tends those cxlending into the vag- 
inal vault, and other displacements 
and fixations may follow peritonitis. 

Treatment. — Extensi v e lacerations 
should be sutured immediately after 
labor if the c(>nditi«)n.s are favorable. 
The cervix should be carefully pulled 
down to the vulva by means of a vul- 
sellum, siireds trimmed from the torn 
edges, and the won n d-.su rfaces united 
in tJieir original relation by hardened 
catgut .sutures. If there is any 
doubt about the possibility of subse- 
quent cleanliness, silkworm-gut su- 
tures will give belter results. 

Old lacerations generally require 
applications of carbolic acid, or other 
disinfectant and astringent, to the 
eroded and hyperplastic mucosa, for 
the diseased surface can be much 
t»etler treated before being turned 
into the cervix than after. Closure 
before curing the cervical endome- 
tritis often results in aggravation. 

In Emmet’s operation, a tenaculum 
is hooked into the lower, or distal, 
end of the cervix at one side of the 
fissure and the mucous or cicatricial 
surface of the latter cut off, com- 
mencing under the tenaculum and 
going up into the angle and beyond 
the cicatricial plug. The other side 
of the fissure may then be denuded 
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from the angle down, or from below 
upward as on the first side. If the 
laceration is bilateral, the fissure on 
the other side is similarly denuded^ 
and then both wounds are sutured 
with hardened catgut or silkworm 
gut. It is w'ell to place the first 
suture at the distal end of the flaps. 
Two per cent, phenol douches twice 
daily keep the catgut hard and clean. 

Wlien the lacerations are bilateral 
or multiple and extensive, and the 
cervical follicles extensively diseased, 
Schroder’s operation should be per- 
formed to remove the diseased mem- 
brane and restore shape of the part. 

Schroder’s operation consists in 
lateral incisions through the cervix, 
or cicatricial i)lugs, on both sides, ex- 
posing all of the diseased cervical 
mucous membrane. The sides of the 
tears are denuded from these incis- 
ions dow'n to the end of the cervix. 
Instead, now', of sewing up the parts, 
as in Emmet\s method, the endocer- 
vical mucous membrane is dissected 
oflf hetw’een lines drawn across from 
the upper and lower ends of the raw 
lateral surfaces. The lower ends of 
the cervical flaps are then folded in 
until the mucosa reaches tliat of the 
cervical cavity above the denudation, 
and are sutured to it. Then the 
wounds left on either side are 
trimmed, if necessary, and sutured 
to close the lateral fissures. Before 
closing tlie cervix, apply tincture of 
iodine to the endometrium. 

DISPLACEMENT OF THE 
UTERUS. 

The uterus is normally located in 
the central and anterior portions of 
the pelvis. The cervix is suspended 
by the pelvic connective tissue (pubo*- 
uterine, sacrouterine, and broad. Itga-. 


ments) just behind and olten a trifle 
to the left of the axjs of the pelvic 
cavity. Its range of mobility is 
small. The corpus leans over the 
bladder in slight anteflexion, the 
flexure varying wdth the fullness of 
the bladder and rectum. The former, 
when distended, lifts the fundus and 
straightens the uterus, wdiile the lat- 
ter, when loaded, pushes the cervix 
fi>rw'ard and increases the flexion. 

The main factors in malposition 
are variations in the relative develop- 
ment of the pelvic organs and con- 
nective tissue, and injuries or other 
causes that diminish, destroy, or 
modify connective-tissue supp4)rt. 
I’athological alterations in the uterus 
constitute a less important cause. 

ETIOLOGY. — When the uterus is 
poorly or late developed, the cntinec- 
tive tissue about the rectum and 
vagina oflFer relatively more sup- 
port, and the uterus may be lield up 
at the pelvic brim in a jiosition called 
elevation. This is the position of the 
rudimentary and fetal uterus. Or, it 
may be held forw'ard by the connec- 
tive tissue at tlie base of the bladder 
in antepusition. This is often the 
prj.sitkm of the puerile uterus. An 
imperfectly devck)ped vagina aids in 
'maintaining this form of displace- 
ment. As the corpus uteri and pelvis 
grow, the connective tissue of the 
broad and sacrouterine ligaments 
may, as the result of constipation, 
debility, hard work, etc., be wanting 
in tone and fail to support the cervix 
firmly. Then, when the uterus is 
pushed backward by the distended 
blaidder, the round ligaments, wihich 
nearly alvyays share the flabby and 
immature nature of the corpus, 4o 
mot draw the fundtis forward, and 
abdominal pressure may turn ^bc 



747 


tTERUS. DISEASES OF (BYFORl,>). 


tempc^rarily retroposed organ back 
into retroversion, or, if the connective 
tissue about the cervix is firm 
enough, bend the corpus !)ackward, 
producing retroflexion. 

Normally strong sacrouterine con- 
nective tissues draw the upper part 
of the cervix hackwward, so that retro- 
version cannot occur, while a short, 
imperfectly developed fetal vagina 
may pull the vaginal portion forward 
causing a congenital anteflexion. The 
corpus is small; the cervix may be 
elongated by the vaginal tractiim. 

When the vagina is well developed, 
the anterior wall is 2y'j> inches long; 
the bladder connective tissue does 
not draw the cervix too far forward. 
If the uterus devcloj)s late or re- 
mains small in an otherwise vigorous 
girl, the cervix is aj)t to be drawn by 
the vigorous sacrouterine fi»lds back- 
ward and upward nearer the rectum 
and sacrum than normal, while the 
fundus is drawn by gravity, and 
I-uisbed by abdominal pressure, down- 
ward in front of the cervix, be- 
coming antcllexcd. Some atrophy 
and shortening of the anterior uterine 
wall is likely to take place, because 
the filling bladder d<K*s not lift the 
fundus sufficiently to straigliteii the 
corpus, nor is the dorsal position — 
norinially bringing the fundus back- 
ward — able to do so. The flexion then 
beaimes permanent, or irreducible. 

Thus, many uterine displacements 
aii*e errors in development due to in- 
heritance of an imperfect physique, or 
to modes of living in early life that 
fail to insure symmetrical develop- 
ment. After puberty congestion and 
local inflammations modify or per- 
petuate these conditionfi. Thus, a 
hardening or rigidity of the uterus 
may render the flexion permanent 


As a result of the increased weight, 
and of relaxation in the sacrouterine 
tissues, the cervix may be carried by 
abdominal pressure toward the vag- 
inal outlet — anteposition. If ante- 
flexion is permanent, we have lK>th 
anteflexion and anteposition ; or if the 
sacrouterine ligaments are greatly 
relaxed, the body of the uterus is 
lipped backward by the bladder and 
abdtuninal pressure, and we have both 
anteflexion and retroversion. If the 
uterine rigidity is due to puerperal 
metritis in an anteflexed organ, the 
flexion may be prevented from re- 
luming and tile c(vrpns will tip for- 
ward witlirjut bending — anteversion. 

General relaxation of the pelvic 
connective tissue due to pelvic dis- 
ease, general debility, and increased 
intra-abdominal pressure from ascites 
or tumors allows the uterus to de- 
scend to the vaginal outlet, either 
with the uterine long axis in co- 
incidence with the pelvic axis, con- 
stituting prolapse, or with tlic fundus 
in the cul-dc-sae of Douglas, con- 
stituting prolapse and retroversion. 

Injury, overstretching, laceration, 
and subsequent cicatricial contrac- 
tions may, as they affect different 
parts, allow the cervix to sink toward 
the vaginal outlet, or draw the cervix 
from its normal location and cause 
the alKive-menti^med displacements 
in a previously normal uterus. 

Inflammation and exudates may 
fix the uterus in its malposition, or 
may push or draw it to an abnormal 
location. Lateral positions or versions 
are usually caused in this way, and 
often the posterior deviation.s. 

The same conditions that prmluce 
prolapse may cause protrusion of the 
uterus through the vulva. When the 
conditions arc those of relaxation the 
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cervix protrudes first, and inverts the 
va|[jina. This is the mechanism in 
the virgin and nullipara. When pro- 
trusion results from lacerations about 
the vaginal outlet, the vagina appears 
first at the vulva, dragging the uterus 
after it. The bladder protrudes with 
the uterus, and at times the rectum. 

When the uterus is fixed in the 
pelvis by adhesions the traction of 
the vagina upon the cervix is apt to 
produce elongation, and some hyper- 
plasia, of the cervix, and only mod- 
erate descent of the fundus, causing 
prolaf*st\ (.ir protruswti, of the cervix. 

ANTEFLEXION AND ANTE- 
VERSION. — Symptoms. — The most 
common symptom of permanent or 
irrediicil)Ic anteflexion is dysmenor- 
rhea, due to interference with the 
drainage and circulation of the uterus. 
The pain may commence with the 
first menstrual period or not until 
some years later. It is a cramping 
pain in the lower abdomcMi felt about 
the lime the menstrual discharge ap- 
pears, and if there be no complication 
ceases when the flow is well estab- 
lislied. Since utcro-ovarian conges- 
tion and hyperplasia gradually super- 
vene, the pain, after a time, lasts 
longer and is more continuous. Sore- 
ness in the lower a]>domcn, iliac and 
lumbosacral regiofis may then per- 
sist throughout. I Jet ween the pcrkxls 
the symptoms are those of ovarian 
and uterine hyperemia. 

In retroversion, backache and the 
other symptoms of the causative in- 
flammatory conditions are present. 

Diagnosis. — The diagnosis is made 
by the bimanual examination. When 
the uterus is in the front part of the 
pelvis, the fundus, often small, is felt 
over the anterior vaginal wall and 
the cervix toward the perineum. 


When the uterus is retroposed, as 
is usually the case wben the parts 
are well developed, the cervicovaginal 
junction is found well back in the 
pelvis, making an acute angle an- 
teriorly. With the tip of the index 
finger touching the junction of the 
cervix with the anterior vaginal wall, 
the subpubic arch should normally be 
against the finger at or beyond the 
middle of the third phalanx (over two 
and one-half indies). The posterior 
fornix is urmsually deep, and the pos- 
terior surface of the cervix may be 
felt to be convex in its long diameter. 
The angle of the anterior uterine wall 
formed just above the vaginal junc- 
tion can usually he felt and some- 
times the fundus itself. If antiscjitic 
preparations have been made, a sound 
may be passed to locate the uterus 
and difYerenliale from a tumor or ex- 
udate that might l>e mistaken for it. 

In anteversion the anterior vaginal 
wall is about three inches long as 
measured on the finger, but the os 
uteri is still farther back, and points 
toward the coccyx or sacrum. The 
cendx extends backward, and the 
corpus forward over the anterior va- 
ginal wall, and is in a straight line 
with the cervix. The organ is usually 
larger and harder than is usually the 
case. 

Treatment, — The treatment of ante- 
flexion suflicient to cause symptoms 
should he a systematic dilatation of 
the cervix with graded conical sounds, 
or a rapid dilatation. After the lat- 
ter, dilatation should be maintained 
by means of the occasional passage of 
a Jlarge sound under the strictest anti- 
septic precautions. The endometritis 
may require treatment, or measures 
may be indicated such as ore recoth- 
mended elsewhere for puerile utcru.s. 
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RfiTROFXJEXION AND RE- 
TROVERSION. — Symptoms. 

These, like other uterine <lisplace- 
nicnts, cause no sytnptoms unless 
connected with inflammation or in- 
terfering with the menstrual flow or 
the uterine circulation. Jf dysmenor- 
rhea is present, it often commences 
with cramping pains in the lower ab- 
domen, as in anteflexion, but the 
pains do not usual 1}^ cease as sfK>n as 
the flow begins, and may continue 
throughout. Backache is common, 
and is apt to increase during the 
period. H ladder traction may cause 
persistent vesical irritability. Symp- 
toms of pelvic inflammaticni are often 
present. 

Diagnosis. — In retroversion the 
cervix is within two inches of the 
vaginal entrance and points toward 
the pubes, while the body can l)e fell 
to extend nearly straight backward 
into the hollow of the sacrum. li» 
retroflexion the angle formed by the 
posterior walls of the cervix and cor- 
pus can be felt, and the body of the 
utcru.s is in or over the cul-dc-sac of 
Douglas. To avoid mistaking it f«>r 
a tumor or exudate, the absence (d 
the formt'r from its normal position 
can be readily demonstrated biman- 
ually. If necessary, a sound may be 
introduced. 

Treatment. — If adhesions are pres- 
ent with exudate or diseased ovaries, 
these should be treated. Interference 
of the flexion with drainage may 
necessitate forcible dilation. 

If, after the pathological conditions 
have been as far as possible corrected, 
the patient still suffers, the uterus 
should be replaced and kept in posi- 
tion by a pessary or by an operation. 
Replacement of the uterus; With 
two fingers in the vagina push the 


cervix and posterior vaginal wall 
backward, and press the external 
hand down into the pelvis just below 
the promontory of the sacrum, and 
•push the fundus, which is raised by 
the backward pressure against the 
cervix, forward to the pubes. If this 
cannot, be dc^ne, two fingers in the 
rectum may be made to push the fun- 
dus up out of the IkAIow of the Siic- 
rum so that the hand on the abdomen 
may pull it forward over the pubes. 
In the gcniij)CctoraI position the 
weight of the uterus and al>d(uninal 
organs may be made to assist. Kust- 
ner dra^\^s the ccm'vix down toward 
the vulva with a vulsellum until the 
fundus is drawn out of the cnl-’dr-sac 
of Douglas, and tlien turns the handle 
of the instrument up toward the 
pubes externally and pushes the cer- 
vix back toward the sacrum where 
the futidiis had lain. 

'riie replaced uterus may be held a 
few^ months by a pessary. The 
retroversion will usually recur when 
it is removed, but the sym])tr)ms may 
not. 

The Albert Smith or Emmet are 
the best forms. They are introduced 
with the short curve turning upward 
behind the uterus. 

When pessaries fail to relieve the 
symptoms, operations are indicated. 
Jf the uterus can be perfectly re- 
placed and the fundus remains tem- 
porarily near the anterior vaginal 
wall after being released, and the 
parametrium feels soft, Alexander's 
operation of shortening the round 
ligaments through the inguinal canal 
may be relied on. If there are adlie- 
siotts to be separated or ovaries to be 
resected, or if the uterus immediately 
retroverts after being replaced, a 
vaginal or abdominal incision should 
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' be made, pathological states of the 
ovaries and tubes (q, v.) be attended 
to, and tlie round ligaments be 
shortened through the incision. The 
latter and slight peritoneal adhesions 
of the fundus to the peritoneum over 
the bladder with catgut sutures con- 
stitute all that is ordinarily, required. 

PROLAPSE AND PROCIDEN- 
TIA.*— Symptoms. — Backache, drag- 
ging sensations about the pelvic 
outlet, and difficulty in urinating and 
defecating are common symptoms. 
In procidentia, ulceration of the pro- 
truding vagina or cervix, cystitis, and 
urethritis may be troublesome. Leu- 
corrhea and other symptoms of pel- 
vic hyperemia, neurasthenia, debilit3% 
indigestion, etc., often complicate. 

Diagnosis. — In prolapse the cervix 
will be found near or at the vaginal 
entrance, with or without a protru- 
sion of the anterior or posterior 
vaginal wall or both (anterior and 
posterior colpocele), carrying, per- 
haps, the bladder (cystocclej or 
rectum (rectocelc) with it. A rccto- 
abdominal, bimanual examination re- 
veals the fundus either in the cul-dv- 
sac or low denvn behind the pubes. 

In protrusion tlie cervix uteri can 
be seen, and will admit the uterine 
sound. Rectal palpaticm reveals the 
al)sence of the uterus from the pelvis, 
and perhaps the projection of the an- 
terior rectal wall into the vulvar tu- 
mor. A catheter introduced through 
the urethra will show whether the 
bladder is up behind the pubes or 
external to the vulva. In complete 
procidentia its posterior wall usually 
follows the cervix out of the pelvis. 

The parts can be pushed back into 
the pelvis and be palpated in their 
tiormal relationship. 

in case the cervix C»nly is 


• 'and elongated 

usually penetrate four or more inches. 
The rectal examinali<^ inforti us 
that the fundus is only moderately 
prolapsed, while the cervix ife long 
and thin. When the elongation id 
just above the level of the anterior 
vaginal junction, the anterior vaginal 
wall comes down with the cervix and 
the posterior vaginal fornix retains 
more or less of its depth. When the 
elongation is in the upper part of 
the cervix above the j)osterior va- 
ginal junction, the posterior fornix de- 
scends. When both of the fornices 
remain deep it is mainly the vaginal 
portion of the cervix that is elon- 
gated. Supravaginal elongation is 
usually merely a stretching of the 
cervix. 

Treatment. — Operative treatment 
is, as a rule, necessary for the cure 
of protrusion. However, in many 
cases without distressing syinpUims 
the patient may prefer palliation. 

The patient can ordinarily push the 
parts back and retain them during 
the daytime by introducing large cot- 
ton or wool tampons, or ci rubber 
inflatable bag. A vsuft-rubber elastic 
ring-pessary t)r a hard-rubber globe 
pessary can sometimes be introduced 
every morning and removed every 
night. Soft-rubber pessaries should 
never be worn continuously. A hard- 
rubber or large Albert Smith peesary 
can be worn continuously with great 
comfort in some cases. The prolapse 
returns when the pessaty is removed. 

When the prolapse is the result of 
lacerationr during chiidl^inh it is usu- 
ally to the bii^tion 

or anipu^te enlarged per- 

move any pcetruding 
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anal iFoMa. jPf the fundus uteri sinks 
into the bollo^ of the sacrum as the 
cervix is pushed within the pelvis, it 
is best to perform Alexander's opera- 
tion. In case the patient is at the 
change of life, vaginal fixation, or 
uniting the anterior wall of the uterus 
to the anterior vaginal wall, ma\’' 
accomplish the same purpose. 

In extreme ctises the uterus has 
been removed by abdominal hyster- 
ectomy and the stumps attached 
to the abdominal incision. Vaginal 
hysterectomy, supplemented by a nar- 
rowing of the vagina and perineor- 
rhaphy, has also proved successful. 

INVERSION OF THE UTERUS. 
— Inversion sij^nifies a turning of the 
corpus uteri into the cervix (partial) 
or tlirough it (complete). The uterus 
turns inside (Hit. It only occurs when 
the uterus is (1) enlarged and (2) 
jiartly or completely relaxed. These 
coiulititms are found in the puerperal 
state and in polypoid or submucous 
uterine tum<»rs (usually myomas). 

The causes in the pucri)cral state 
are pressure upon the fundus uteri or 
traction upon the umbilical cord, or 
lioth, during the third stage of labor. 
Adherent placenta and a sJiort cord 
favor it After a partial inversion 
has taken place, abdominal pressure 
may complete it, or the projecting 
fundus or tumor may be caught in 
the cervix and be expelled into the 
vagina by the contractions above it. 

Symptoms and Diagnoeds. — Sudden 
complete inversion occurring during 
labor is often accompanied by fatal 
hemorrhage unless immediate reduc- 
tion is effected. If the patient escapes 
death, septicemia is apt to follow. 

More often the onset is gradual 
and hemorrhage is more or less con- 
tinuous abundant, Leucorrhea 


and metrorrhagia, with the symptoms 
of metritis, anemia, and nervous ex- 
haustion, are the chief symptoms. 

An inverted uterus may be differ- 
entiated from a fibroid polyp as 
follows : — 

The inverted uterus in recent cases 
is darker, softer, and more sensitive, 
and the cervix is represented by a 
shallow depression all the way 
around. A fibroid can be twisted 
slightly without carrying the cervical 
rim with it. The cervical rim can 
sometimes be made to disappear 
by traction on the fundus, inverting 
the entire organ. The Fallopian ori- 
fices can sometimes he detected and 
the relations tluis determined. 

Bimanual rectoabdominal examina- 
tion demonstrates the absence of the 
fundus from the pelvis, a cup-shaped 
depression, and in old cases the 
ovaries at the edges of the depression. 

When the uterus is completely in- 
verted by a polypus, the deviation of 
the polypus from the size, symmetry, 
and evenness of .surface of tlie uterine 
body, and a depression at the level of 
the attachment may aid diagnosis. 
A shallow incision, which can he 
quickly sutured, will reveal the 
tumor structure and existence of a 
capsule. 

The fundus may be (1) merely in- 
dented, or (2) the entire corpus may 
project through the cervix, or (3^1 the 
cervix and corpus may be inverted. 
The first and third conditions exist, 
as a rule, only temjporarily and dur- 
ing traction upon the corpus; hence 
the second one constitutes the type. 

Before involution, the peritoneal 
cup in the cervix is large, containing 
the tubes and ovaries. Right after 
labor the ftMwius projects into the 
vagina as a large, soft, purplish, 
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sponji^y m^s. Tilts gradually be* 
comes smaltcr, harder and smoother. 
The discharge, at first bltKxiy, soom 
becomes a bUxjdy mucus, and the 
membrane assumes the characterise 
tics of hyperplasia. 

After involution the body becomes 
hard and pear-shaped, and the ova- 
ries and tubes are no longer con- 
tained in the peritoneal cup. The 
mucous membranes atrophy, al- 
though in places glandular pockets 
form. (langrene of the fundus is 
very rare. 

Prognosis. — Hemorrhage, local dis- 
comfort, leucorrhea, etc., may lead tt) 
anemia and exhaustion. In the puer- 
peral stale immediate death from 
hemorrhage or inflammation, or per- 
haps later from sepsis, may occur. 

Treatment. — At once after lalxir, 
the knuckles should be pushed stead- 
ily against the projecting mass until 
it recedes through the relaxed cervix. 
Then use ergot hypcxiermically, judi- 
cious massage over the fundus, or 
— if necessary — a hot intra-utcrine 
douche or antiseptic gauze packing. 

In recent cases beyond the puerpe- 
rium taxis may suffice. Prolonged 
traction upon the cervix with a vul- 
sellum combined ivith attempts to 
enlarge the cervical ring by eccen- 
trical pressure, and compression of 
the corpus uteri with the hands or 
padded forceps^ may be followed by 
an attempt to indent one of the horns 
by the fingers formed into a cone, 
while the traction js being kept up. 

Counter*pressure ^ith the index 
fingers in bla:d^ and rectum, 
while the thi^bs in 8^ press 

against the si^^ed',., ■ 

In o1deir,.cas^^^e'';^||^t^ ' 

is tlie .'bes^:;,; ■ is ;^shed . 

back 


her bag Is httrMuced kietween it and 
the coccyx and sacru/h, and inflated. 
By pressure toward the pelvic brim 
resistance of the uterine tissue is thus 
gradually overcome. The vagina is 
thoroughly douched before each in- 
troduction of the bag, which is 
cleaned every forty-eight hours. Two 
or three days, or as many weeks, 
may be required for^ the reduction. 

When all other methods fail, an 
operation will usually succeed. The 
posterior uterine wall may be incised 
longitudinally in the median line, and 
the cervix stretched by means of di- 
lators introduced into the peritoneal 
cup through the incision. If the con- 
.striction ring dilates sufficiently, the 
incision is sutured and the fundus 
pushed up through the dilated parts 
(B. Bernard Brown). 

In case the cervix does not yield 
to the dilators, the incision can be 
lengthened until it extends from the 
fundus through the cervix into the 
posterior vaginal wall. At its ex- 
tremity a transverse incision is made 
across the posterior vaginal fornix 
into the ful-de-sac of Douglas, and 
the uterus is feasily turned right side 
out and sutured in the vagina. Then 
the fundus is pushed through the 
posterior vaginal opening and up into 
its proper position (Kiistner). 

.Becau.se of the liability to retro- 
vers^ion and adhesions after posterior 
incision, it is best to incise similarly 
the anterior uterine and vagiiriietj 
walls, separate the bladder, open the 
peritoneal cavity, restore the uterus 
to its normal shape, suture the 
incision, and attach the fun- 
Am hycr the bladder, apd— if .peces- 
^If^^shQrtien the roitnd lig^tpents 
^b^foT^ closing the 
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T, G* iTio^s recommended celi- 
otomy and dicing the cervix, from 
the peritoneal side. When this fails 
Everke incises the posterior cervical 
wall, and— if necessary — the anterior, 
reduces the displacement, and then 
sutures the uterine wound. 

TUBERCULOSIS OF UTERUS 

AND ADNEXA. 

TUBERCULOSIS OF THE 
BODY OF UTERUS may be caused, 
primarily, by tuberculous semen, in- 
strumental inoculalion, etc., but is 
nearly always secondary to tuber- 
culosis in other parts. Although in 
the corpus it may exist in any stage, 
the miliaiy form is not recognizable 
clinically, and hence the ulcerative 
stage is the one usually encountered. 
1’he disease commences as small mil- 
iary tubercles, usuall}^ near the fun- 
dus, and spreads diffusely throughout 
the muc<.)us membrane. In a few in- 
stances it develops in the uterine wall, 
constituting the interstitial form. 
The Fallopian tubes are about as 
frequently affected as the uterus 
itself ; the ovaries arc next in order. 

Symptoms and Diagnosis. — The 
early symptoms arc those of endo- 
metritis, sometimes with menorrha- 
gia. Later the uterine walls are 
thickened, and there is a grumous 
discharge containing chees}'^ particles. 
The menses are then apt to be scanty. 

The may be based on 

uterit^, or inoculation of a 

guinei'^pjg.V Tubercles in other or- 
gans, i^bse^c of foul-smelling, watery 
discharges, and slow progress dis- 


secondary to advanced tuberculosis 
elsewhere. If the appendages are 
palpably affected, or if there be en- 
cysted tubercular peritonitis, the ab- 
dominal method is preferable. 

If hysterectomy is contraindicated, 
curettage and packing with iodoform 
might retard the disease. 
TUBERCULOSIS OF THE 

CERVIX^. — This consists of a round- 
ccll infiltration of the subepitlielial 
Structures, containing tubercular nod- 
ules. The glands show proliferation 
and sometimes form papillary masses. 
The vaginal portion is somewhat en- 
larged, nodular, and partly covered 
by a circular granular wound that 
gives off a sticky, grumous discharge. 

Symptoms. — These are at first 
those of cervical endometritis. Later 
the grumous discharge, containing 
glandular matter, the local pain, and 
the microscopic evidences from ex- 
ci.sed tissue serve for a diagnosis. 

Prognosis. — The prognosis is usu- 
ally bad because of disease else- 
where. if discovered early, the area 
of localization can be extirpated. 

Treatment, — In the early stages a 
high amputation of the cervix may 
l)e depended upon unless uterine 
scrapings show signs of tuberculosis 
t)r decided inflammatory changes in 
the endoniclrium. Jf the vaginal for- 
niccs are affected, excision of the 
vaginal wall should be done well l.»e- 
A’Ond the disease and the wound 
strewn with iodoform and sutured. 

TUMORS OF THE UTERUS* 
MYOMA OF THE UTERUS.— 


ting^ish it from cancer or sarcoma of Uterine myi^ta qoti^ists bf one or 
the; endometrium. more masses of jftfbromybnlfiitous tis- 

of the uf^rug sue. location 

atid should be practised: there arc 

/»cT vapimw unless the condition is The near 

,' 1—48 
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or just under the mucous membrane, 
and, as it grows larger, projects into 
the uterine cavity. It remains at- 
tached by the mucous membrane and 
a few connective-tissue fibers, which 
form a pedicle of greater or less size 
and density, according to the amount 
of fibrous tissue. 'I'he submucous 
starts a short distance from the mu- 
cous meinbrane and projects more or 
less upon the surface. The uterine 
cavity in these two varieties enlarges 
as the tumor grows. 'J'he intramural 
develops well within the uterine wall 
and retains a thick cov'ering of uter- 
ine fibers. The uterine cavity en- 
larj^es in proportion to the relation of 
the liiiiKir to tlie mucosa. The sub- 
peritoneal variety is dev^elopecl near 
the peritoneal covering, and causes a 
jirojertion upon the serous surface 
without increasing to a great extent 
tile size of the uterine cavity. The 
pcdiculatcd tumor develops just un- 
der tlie peritoneum and projects from 
the surface. The intraluj amenta ns 
tumor projects inU) the connective 
tissue of the broad or sacrouterine 
ligaments. From .=5 to 10 per cent.^ 
develop in the cervix. Myomas may 
be single or multiple, each with a 
capsule, or several masses may be 
developed in one capsule. 

Symptoms. — In the polypoid, sub- 
mucous, and interstitial varieties me- 
norrhagia and metrorrhagia occur, 
with or without mucous or watery 
discharges between. The menopause 
may be delayed beyond the fiftieth 
year, .^uch tumors may cause pain- 
ful uterine contractions either by 
pressure on the cervix (acting like a 
foreign Ixxly in the uterus) or from 
obstruction of the cervix by the pro- 
jection of a tumor growing hear the . 
cervix. The interstitial and sub- 


mucous varieties may cause ovarian 
hyperplasia, with its symptoms; or 
painful ]>ressure upon the rectum, 
bladder, or pelvic nerves; or even ob- 
struction of one or both ureters. 

Sterility, early abortion, and dysto- 
cia are apt to be present. Anemia is 
a common result of the loss of blood. 

The subperitoneal and intraliga- 
mentous growths have but few symp- 
toms until large enough to press upon 
the surrounding organs, when they 
cause pelvic pain, vesical and rectal 
distress, constipation, and, rarely, 
.serious impaction of feces in the 
colon. 

Diagnosis . — Single intramural, sub- 
mucous, and polypoid myomata en- 
large the uterus symmetrically, and 
must be differentiated from preg- 
nancy, hematunietra, flexions, car- 
cinoma, sarcoma, and subinvolution. 
The introduction of the st)iind when 
})regnancy is e.xcluded, and, in case 
of large tumors, the introductiem of 
the finger, reveals the increased size 
of the cavity and perhaj)S the presence 
of a polypoid or sessile growth. In 
case of llcxion the sound passes di- 
rectly into the supposed tumor in- 
stead of over or behind it. The 
symptoms of the above-mentioned 
conditioTis should be looked for. 

Intramural multiple myomas pro- 
duce a characteristic irregular en- 
largement and hardening of the 
i:terus, with long, irregular cavity 
that IS difficult to sound. Adherent 
ovarian tumor or inflamed appen- 
dages present distinct history of 
inflammation, with a congested or 
hyperplastic cervix, tenderness, and a 
sulcus between the uterus and the 
projecting mass. The uterine cavity 
may be but slightly entar^d. A my-" 
oma of the vaginal portion gives the 
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i Dvith ilatti!ni% 

^>f tfee Carcinoma docs 

not thna sdter the shape of the os, is 
harder, and, if ulcerated, is excavated 
and fissured. The tenaculum holds 
in fibroidy but tears out of cancer 
easily and causes free bleeding. 

Very large soft myomas or cysto- 
myomas of the corpus cannot al- 
ways be satisfactorily diagnosed. The 
myoma usually draws up and immo- 
bilizes the cervix, and the uterine 
cavity admits the sound farther than 
normal. The uterine body can be 
palpated, and the vascular murmurs 
can be heard. Slow growth is 
typical of uterine in 3 'Omas and ova- 
rian dermoids. 

Etiology, — They are supposed to 
develop from the walls of the 
blood-vessels. Vascularity in connec- 
tion with microparasitic development 
wc)uld seem to be in line with the 
recent discoveries in bacteriology. 

Pathology. — The young tumor is 
com[)osed of fibrous and muscular 
tissue irregularly interlaced in vari- 
ous proportions. It presents a whit- 
ish or yellowish-white, glistening sur- 
face, unless much muscle exists, 
wlien it is pinkish. The sul^mucous 
and polypoid tumors retain some of 
the glandular structure of the mu- 
cosa, while a variety called adeno- 
myoma is partly composed of gland- 
ular structure, and when cut pre- 
sents the appearance of a coarse net- 
wotk, instead of the ordinary smooth 
sheen. 

As they develop they usually de- 
viate somewhat from the type. Those 
isrhich arc «um>i|ridftd by awcmic tis- 
feue, as the subseroti^, 

grow aldwiy and 

fibrous, and aometirines calcareous. 
Those which are surremnded by 


vascular tissue, as in the single in- 
tramural and submucous, grow com- 
paratively fast, but, having a poor 
blood-supply within, tend to under- 
go edematous, myxonmtous, cystic, 
fatty, and even sarcomatous and car- 
cinomatous changes. The hard tu- 
mors seldom grow very large, the 
soft ones often do, while the cystic 
may even destroy life by their great 
size. 

Prognosis. — Growing slowly and 
tending to stop growing after the 
menopause, they may prove com- 
paratively benign, yet in young 
people the persistence of the hemor- 
rhages and gradual growth may seri- 
ously impair health before the de- 
layed menopause. 

Treatment — The best treatment 
for growing myomas in women un- 
der 35 years of age is removal (enu- 
cleation) of the tumor, with pres- 
ervation of the uterus, if possible, 
(•therwise by hysterectomy with pres- 
ervation of the cervix and ovaries. 
Removal of the ovaries for fibroids 
has now^ way to myomectomy 

or myomotomy. In older patients per- 
sistent hemorrhage, pressure pains, 
or rapid growth may call for radical 
treatment unless palliative measures 
are rapidly beneficial. Slowly grow- 
ing tumors near the menopause with- 
out symptoms require only palliative 
treatment, and often no treatment 
at all. 

Polypoid or sessile intra-utcrine 
growls smaller than a child’s head 
at term can be removed through the 
dilated cervix, by morcellation. The 
uterus usually contracts readily after 
this; if not, a tight packing with 
> be removed during the 
B^aond twentj^rfour houra, and ^gut 
Intenuajly, wi)l pr^^nt hemorrhage. 
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Small subaerous or intramural 
growths palpable on the anterior or 
posterior uterine walls can be enu- 
cleated and the bed sutured through 
an incision in the anterior or pos- 
terior vaginal fornix (anterior or 
posterior colpotomy). Such tumors, 
when larger than an egg, require ab- 
dominal section for their enucleation. 
I’olypoid and submucous tumors 
larger than a fetal head at term can 
be enucleated by abdominal section. 
The uterus can then be sutured with 
catgut, and, if the bed cannot be ob- 
literated by sutures, it can be packed 
with gauze that extends out through 
the vagina, and the peritoneal side be 
closed. When many intramural my- 
omas are present the uterus may be 
amputated at the internal os (supra- 
vaginal hysterectomy) or he removed 
with the cervix (total extirpation, 
panhystcrcctomy). Multiple small 
fibroids with symptoms may be 
treated l)y vaginal hysterectomy. 

Enucleation. — 'I'his is accomplished 
by making an incision across the tu- 
mor, catching hold of it with a vul- 
sellum or hook, enucleating with the 
fingers or blunt-cdged instrument, 
and sewing uj> the bed with for- 
maldehyde or formalin catgut. 

Abdominal supravaginal hysterec- 
tomy is performed about as follows: 
Trendelenburg's po.sition. Incision in 
median line extending from above 
pubes to below umbilicus. Separa- 
tion of adhesions. Incision of cap- 
sule of any tumor that may be held 
down in pelvis, and enucleation ol 
the tumor from its broad-ligament 
bed. Separation of the bladder from 
the uterus. Ligature of the ovarian , 
and uterine arteries, or of the broad 
ligaments down to the internal os, 
clamping next to the uter«s, Section 


of broad ligaments belween ligatures. 
Amputation of cerv^k at the internal 
os. Disinfection of cervix. Excision 
of a transverse, wedge-shaped piece 
from cervix, leaving an anterior and 
posterior flap. Paring out the cervi- 
cal mucous membrane. Suture of the 
two cervical flaps with superficial 
catgut sutures. Suture of anterior 
peritoneal flap over the stumps of 
broad ligaments and uterus. 

Abdominal total hysterectomy is 
similarly performed until the uterus 
is amputated at the cervix. Then the 
entire anterior cervical wall may be 
divided in the median line, or the an- 
terior vaginal wall may be grasped 
just in front of the cervix by forceps 
and the vaginal canal opened between 
the forceps and the cervix. An in- 
cision is then carried laterally around 
the cervix guided by the finger pa.sscd 
through the opening made. W hen 
the cervix is cut out catgut sutures 
and ligatures are put the vaginal 
edges, and, if possible, all raw tissues 
drawn together. If this is impossible, 
the unapproximaied surfaces should 
be packed with gauze that extends 
into the vagina, and the peritoneum 
be united over it. 

Vaginal hysterectomy for fibroids 
is usually performed for tumors from 
the size of an egg to a fetal head at 
term. A curved incision is made in 
the vaginal wall around the anterior 
edge of the cervix, and extending 
from the sides of the cervix straight 
out laterally for half an inch on cither 
side. The bladder is pushed away 
from the uterus, and the peritoneal 
cavity opened, if possible, by tearing. 
A corresponding posterior vaginal in- 
cision is made, and the peritoneal 
cavity opened just behind the cervix. 
The h^es of botli Ugs^eats 
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arc ligatured ifrith strong catgut, and 
the uterus cut loose from the broad 
ligaments on either side as high as 
the ligatures are placed. The cervi- 
cal canal is then incised laterally and 
the anterior wall of the cervix am- 
putated. The anterior uterine wall is 
then grasped with tenaculum forceps, 
and a triangle is cut from its center. 
Another is cut from either side ex- 
tending higher up, and as tumors 
are encountered they are cut up and 
enucleated. Pretty soon the anterior 
uterine wall and tumors are all re- 
moved, and the posterior wall folds 
u])on itself, allowing the fundus and 
uterine appendages to be pulled down 
into the vagina. The remainder of 
the broad ligaments are now ligated, 
and all uterine tissue cut away. The 
peritoneum is brought down with 
forceps and stitched to the vaginal 
walls before and behind, and then the 
anterior and posterior vaginal walls 
arc brought together with sutures 
that catch and hold the stumps. 

Palliative treatment is used for 
hemorrhage or pain and to check 
tumor growth. Ergot is one t)f the 
valuable palliative remedies. Occa- 
sionally it expels polypoid and se.s- 
sile tumors through the cervix. 
1 Heeding may be reduced and Si>me- 
times tumor growth arrested. Half a 
dram (2 Gm.) may be given three 
times daily for half or two-thirds of 
the time, and be continued, if neces- 
sary, for a year or more, or off and on 
until the change of life. Fluidextract 
(jf Hydrastis Canadensis dram — 2 
Gm. — ^three times daily) has been 
credited with properties of a similar 
character. 

The X-ray applied through the va- 
gina or skin may check hemorrliage 
and retard the growth somewhat 
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Radium introduced into the uterine 
cavity has the same effect. 

Curettage also acts beneficially 
upon the endometritis, and thus upon 
the hemorrhage. 

Ligature of the vessels supplying 
the uterus acts temporarily only. 

Among 32 cases of fibroids sub- 
jected to massive X-ray exposures on 
account of severe menorrhagia, per- 
manent amenorrhea resulted in 78 
per cent, and temi)orary amenorrhea 
in 22 per cent, below 45 the X-ray 
should be employed only when oper- 
ation is inadvisable or refused, be- 
tween 45 and 55, it is the method of 
choice. Hemorrhages due to fibroids* 
after 55 should raise a suspicion of 
sarcomatous degeneration, brettaiier 
(Amer. Jour, of Obstet.. Sept., 1918). 

CARCINOMA OF THE UTERUS. 

CERVIX UTERI.— Carcinoma af- 
fects the cervix uteri more often than 
any other organ. It occurs at any 
age after pu)>crty, oftenest between 
the thirty-fifth and sixtieth years. 

I'hree varieties arc met with, viz.: 
the pavement-cell carcinoma and the 
ulcerating and infiltrating (nodular) 
forms of the cylindrical-cell car- 
cinoma. The pavement-cell variety 
starts, as a rule, on the vaginal por- 
tion, and the cylindrical-cell within 
the cervical cavity; but when, from 
laceration, erosion, or other cause, 
the endocervical epithelium becomes 
squamous, or that of the vaginal por- 
tion cylindrical, the place of origin 
may correspondingly change. 

Squamous-cell carcinoma com- 
mences as a papillary growth covered 
by thickened layers of epithelium. 
The changes are largely confined to 
the surface till they reach the vaginal 
wall, by which time they invade the 
deeper structures. It does not extend 
to the cylindrical epithelium pf the 
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cervix until late. The overproduction 
of epithelial cells is surrounded by an 
overgrowth of connective tissue, pro- 
ducing fingers that seem to project 
in the deeper tissues. The surface 
so(»ii becomes fissured and necrotic, 
and is covered by a grumous, sticky, 
offensive discharge containing cell 
debris. 

Cylindrical-cell carcinoma starts as 
a small nodule in the mucous mem- 
brane that may spread superficially , 
producing extensive ulceration. It 
extends quite early into the uterus, 
but is late in crossing to the pave- 
ment epithelium of the vaginal 
portion. 

In other cases the cervical walls 
are in lilt rated before ulceration is 
extensive, and the cervix is enlarged 
and hardened, and exhibits the his- 
tology of carcinoma. Later the proc- 
ess of necrosis excavates the cervix 
until nothing but a shell is left. 

In all forms ulceration follows 
sooner or later; the extension and 
excavation may in time reach the 
bladder, rectum, or ureters, and 
finally open these organs, and may 
convert the pelvic interior into a large 
ulcerating cavity. Obstruction of the 
ureters may be caused by infiltration. 

Symptoms and Diagnosis. — Occa- 
sional slight hemorrhages, becoming 
more frequent and later more abun- 
dant and offensive, constitute one of 
the first symptoms. A gray, watery 
discharge, resembling dish-water and 
increasingly foul, occurs between- 
times. Pain is usually a late symp- 
tom, and is a result of extension to 
the surrounding tissues. A severe 
pain extending into the iliac regiom 
or hip is more often the earliest pain. 
Later, pains due to cystitis, rectitis, 
or peritonitis may become prominent* 


Anemia, general debility, faulty di- 
gestion, septicemia, and uremia i>c- 
cur from local inflammation and 
sepsis. 

Squamous-cell carcinomas give to 
the examining finger the notion of an 
induration or tumor of the cervix; in 
early cases a mere projection of one 
lip, later a large mushroom-shaped 
growth. The surface, at first smooth 
and hard, soon becomes fissured and 
friable, and bleeds freely on firm 
pressure. 'I'he os is seldom in the 
center, as in laceration and eversion, 
for the changes commence on one 
part of the circumference, and affect 
that part first and most. 

The surface, before ulceration, has 
a purplish color, with grayish patches 
of epithelial cells. The ulcerated sur- 
face is irregularly fissured, has a 
vascular border, and is mottled, due 
to yellowish-gray necrotic areas sur- 
rounded by vascular spots. A cheesy 
sub.stance can be pressed out. All 
manipulations produce a persistent, 
bloody oozing. If the odor is not 
j»erceptible upon introducing the spec- 
ulum, it will ap]>ear when discharge 

seen or the linger smelled. 

Cylindrical-cell carcinoma without 
infiltration does not alter the cervix 
till advance<l, unless eversioni exists. 
I'he sound or dilator usually brings 
out a thin, foul discharge, or gran- 
ular matter and bfood. If there is 
eversion an irregular-fissured, ex- 
cavated, yellowish-red ulcer, with 
abrupt vascular edges, will be seen. 

The infiltrated cervix feels hard 
and globularly enlarged, the largest 
portion being above the vaginal 
junction. The vaginal portion may 
be normal in color, but a tenaculum 
hooked into it will te^ out easily 
and cause bleeding^not m a 
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cervix or one enlarged 
by myoma. Just before ulceration 
the cervix may present a yellowish- 
pink, granulated, glistening surface 
that in connection with the above is 
quite characteristic. The tenaculum 
ea.sily tears out of a cystic cervix, 
hut the laceration tissue does not 
bleed profusely, as in carcinoma. 

If the surrounding parts are infil- 
trated, glands will be felt beside or 
behind the cervix, or indurated tissue 
extending from the cervix tinder the 
l)r<md or sacrouterine ligaments, often 
reaching to the walls of the pelvis 
and inimtibilizing the iilerus. When 
the ulceratirm reaches the vaginal 
junction, the pararnelrium is infected. 

PROGNOSIS. — The only hope of 
a cure is to remove the cervix or 
uterus very .soon after the com- 
nienccment of the disease. Witli the 
vaginal walls or parametric glands 
involve<l, cure is not to be expected. 

TREATMENT.-^Thc best treat- 
ment is abdominal hysterectomy with 
removal of as much tissue about 
the cervix as possible. Emil Kies, 
in this country, and Wertheim, in 
Europe, devel(»ped the modern opera- 
tion. In cases discovered previous to 
ulceration or infiltration of the cer- 
vix, a vaginal hysterectomy followed 
by X-ray treatment or radium appli- 
cations to the vaginal vault, as soon 
as healed, may be expected to cure. 
But early diagnosis is rare. 

Vaginal hysterectomy is performed 
somewhat differently for carcinoma 
than for myoma or inflammation, as 
one must remove as much of the sur- 
rounding tissue as possible. The dis- 
eased tissue is curetted away and the 
cervix and uterine cavity mildly cau- 
terized, An inciskm . is made aroiind 
the cervix in the wall fully 


half an inch from the diseased area. 
After separating the bladder, pushing 
it high up, and opening into the peri- 
toneal cavity both before and behind, 
heavy-silk ligatures are placed upon 
the bases of the broad ligaments 
about half an inch from the cervix, 
and tied as tightly as possible, in 
order that the tissue may afterward 
slough off. The bases of the liga- 
ments are then cut through, and the 
upper portions tied, The uterus is 
then cut loose, the peritoneum joined 
with catgut to the anterior and pos- 
terior vaginal walls, the stumps 
united in the median line, and the 
corners or sides of the vaginal wound 
closed at the sides. The ligatures 
are left long, and hang out from the 
wound. Sterilized iodoform gauze is 
packed into the wound and against 
the stumps and in the vagina, and 
left for four or live days, when it is 
removed and an unirritating anti- 
septic douche used. The patient is 
kept in bed two weeks, given only 
water the first twenty-fonr hours, 
liquid diet during the second and 
third days, and very simple, mostly 
lifjttid, diet for the remainder of the 
first week. The ligatures, if tightly 
tied, will c<nne off in two weeks. 

Vaginal hysterectomy with forceps 
differs in that long-handled liemo- 
stats are applied to the broad liga- 
ments instead of ligatures, and are 
left for thirty-six or forty-eight hours. 
A pair is placed at the base of 
each broad ligament, including the 
sacrouterine ligament, and after the 
cervix is cut loose another pair is put 
on the remainder of each ligament. 
The connective-tissue vessels are se- 
cured by lighter forceps. A gauze 
packing is then placed between the 
forcef)s and left for two days after 
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the forceps are taken off. The pa- 
tient suffers greatly until they are 
removed. 

When a radical operation is inad- 
missible, the diseased area may be 
thoroughly curetted and cauterized 
with the strong solution of chloride 
of iron or a 50 per cent, solution of 
zinc chloride, applied on a pledget of 
cotton held against the wound for 
twelve hours by a gauze tampan. 

lileeding and odor are, for a time, 
controlled by .strong astringent and 
antiseptic injections. A 1 : 500 solu- 
tion of chloride of zinc acts both 
wa 3 ^s, as does permanganate of potas- 
sium. "I'lie strength is limited by the 
toleration of the vagina and vulva. 

Anodynes should be given freely 
for pain. X-rays and radium in in- 
operable cases have been used. 

Study of 4(K) cases of uterine can- 
cer in which radium was used. It is 
more effective for the arrest of the 
progress of the disease process than 
any method hitherto used. It is more 
effective in primary lesions than in 
recurrences: will occasionally relieve 
pain in the terminal stages, and will 
relieve pain, hemorrhage, and dis- 
charge, and restore the general 
health in advanced lesions more 
effectively than any other agent. It 
will convert 1»<)r<lerland lesions into 
ones plainly operable. W. .S. Stone 
(Amer. Jour, of Obstet,. Mar,, 1918). 

The applicatkm of heat of a tem- 
perature that will harden but not de- 
stroy the tissues destroys the cancer 
cells, but does not penetrate as deeply 
as the X-ray and radium (Percy). 

CORPUS UTERI.— Three varie- 
ties of carcinoma of the endometrium 
have been described : adenocarcinoma, 
malignant adenoma, and squatuous- 
cell carcinoma. 

The adenocarcinoma is similar to 
adenocarcinoma of the cervix, and af- 


fects the mucous membrane quite ex- 
tensively before deeply infiltrating. 

Malignant adenoma commences as 
an enlargement and folding of the 
gland-tubules, while still lined with a 
single layer of epithelium. The folds 
of contiguous glands unite and form 
anastomosing tubules filled with epi- 
thelial cells, which begin to prolifer- 
ate atypically, and gradually distend 
and break through, to form the ardi- 
naiy nest-structure of cancer. 

.Squarnou.s-cell carcinoma may be 
primary where the epithelium t»f the 
cndi>nietriuin has become .scjuamous, 
or it is secondarv to squamous epi- 
thelioma of the cervix. 

'J'he uterine wall is slowdy invaded, 
and the glands of the broad ligament 
and along the internal iliac vc.ssels 
become infected. Peritoneal adhe- 
sions and iniiltrations of the hroad- 
liganienl connective tissue are formed. 

SYMPTOMS. — Watery and bloody 
discharges, gradually becoming offen- 
sive and mixed with bits of broken- 
down tissue, appear first. Pain is 
prominent in advanced stages. If 
discharges and disintegrating masses 
of tissue are retained, it is colicky in 
character, but in time the pains of 
chronic j^eritonitis assume promi- 
nence. Pains shooting into the iliac 
regions and down the limbs are also 
troublesome when extensive infiltra- 
tion exists. 

DIAGNOSIS. — The characteristic 
discharges beginning at or after th^ 
menopause, the nature of the pains 
and the progressive symptoms arouse 
suspicion; Microscopic examination 
of jissUe brought out by a curette 
should always be made, 
PROGNOSIS. — ^The prognosis is 
better than that of carcinoma of the 
cervix; the surrounding tissues arc 
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not as rapidly infected. An early 
operation often effects a cure. 

TREATMENT.-«-The only indica- 
tion is hysterectomy. Abdominal 
hysterectomy would seem to have the 
perference, since affected glands of 
the broad ligament and at the pelvic 
brim can be seen and enucleated. If 
the surrounding glands are affected 
the disease may be expected to re- 
turn, even though the visible ones be 
removed ; hence the only benefit of 
abdominal over vaginal bystcrectoniy 
is that the return may be somewhat 
slow'er. Therefore the former is only 
to be chosen when the conditions are 
such that the risk would be but lillle 
f^realcr: l.c,, when the vaginal method 
presents some unusual difficulties. 

Vaginal hysterectomy is performed 
the. same as for carcinoma of the cer- 
vix, except that the incisions can be 
made close to the cervix, and that the 
Fallopian tubes and as much of the 
upper portions of tlie broad ligaments 
as possible should he taken. 

Curettage is only palliative, and 
should be done with a sharp curette 
without pressure against the friable 
uterine walls. Carbolic acid, the solu- 
tion of pcrchloride of iron, or a 50 per 
cent, solution of zinc chloride should 
then be applied freely in the uterus. 

When for any reason hysterectomy 
cannot be performed, radium applied 
to the endometrium, or heat, with 
an electrode not quite hot enough to 
destroy the uterine tissue, may be 
expected to improve the local condi- 
tion and reduce discomfort. 

DECIDUOMA MALIGNUM.— 
This disorder has been treated under 
Abortion in the first volume, to 
which the reader is referred. 

Treatments — ^The treatment enn- 
sists in early hysterectomy; 


SARCOMA OF THE UTERUS. 

— Sarcoma occurs as a papillary or 
poly|X)id growth on the cervix, as a 
diffuse growth on the endometrium, 
and as an interstitial tumor. It is 
rare, and occurs at any age. 

Sarcoma of the cervix contains 
round and spindle cells. It is soft 
and usually papillary, projecting 
fron^ the vaginal portion until it fill.s 
the vagina and exerts pressure on the 
rectum and bladder. It spreads into 
the cervix, uterine cavity, connective 
tissue, and peritoneum about the 
cervix. 

Symptoms and Diagnosis. — The 

symptoms are abundant hemorrhage 
and irritating and offensive dis- 
charges, retention of urine, difficult 
defecation, and expulsion of dark-col- 
ored, ofiensivc masses. Anemia and 
cachexia develop sooner or later, pel- 
vic neuralgia and i)eritoncal pains 
supervene, and finally death ensues 
from exhaustion or peritonitis. 

The diagnosis is made by the mi- 
croscope, altlumgh youth of the pa- 
tient, early bleeding, and mnnerons 
dark, soft, polypoid masses hanging 
from the cervix indicate the disease. 
The hydatid mole does not break 
down or bleed as easily, and can be 
traced into the uterine cavity. 

Sarcoma of the endometrium is 
of the round-cell variety, usually 
diffuse and papillary', and filling the 
uterus with a soft, brain-like sub- 
stance tliat may project into the 
vagina. The uteninc walls become 
infiltrated, and finally the surround- 
ing organs also. 

The symptoms are water)' dis- 
charges, and later profuse hemor- 
rhage, becoming offensive and mixed 
with pus. Anemia, septicemia, and 
pelvic pains become prominent. 
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The diagnosis may sometimes be 
made from the abundance of the 
hemorrhage, character of the tissue 
that can be scooped out of the uterus, 
uterine enlargement, and general 
symptoms , of malignancy. Tissue 
should be microscopically examined. 

Interstitial sarcoma resembles in- 
tramural myoma in appearance, and 
consists of round and spindle cells, 
largely of the latter. It may occur 
as circumscribed nodules or as a 
diffuse growth of spindle cells. The 
submucous tumors sometimes become 
polypt»id. Some arc supposed to have 
)»een myomas that have undergone 
sarcomatous degeneration. Rarely 
they originate in the cervix. 

Symptoms. — The symptoms are 
similar to tliosc of myoma uteri, but 
they grow more rapidly and are at- 
tended later by offensive discharges, 
i'arly menorrhagia is apt to be less 
prominent tlian in myomas. Pain 
and general malignant symptoms are 
lardy. 

Diagnosis. — This is made from 
myoma, on the one hand, carcinoma 
or sarcoma of the endometrium, on 
the other. It gn^ws faster than 
myoma, hut docs not become very 
large before it causes symptoms of 
malignancy. However, it enlarges 
the uterus more than carcinoma or 
sarcoma of the endometrium before 
causing pain, cachexia, odor, etc. 

The treatment of all forms of sar- 
coma is hysterectomy according to 
methods described for carcinoma. 

HENRy T. Byfokd, 

Chicago. 

UVAURSI ursi, U, S. P. 

Known also as Bearberry, Barren Myrtle, 
Kockberry, and Mountain-bo;x,. is the 
dried leaves of Arctostaphyhs^ 

<fam. Ericace«e). U is an ieVergi-ecn 


shrub bearing white of purplish^white 
flowers and five-seeded, bright-red drupes. 
The leaves are gathered in the .autumn. 

The important constituents of uva ursi 
are arbutin, ericolin, ericinol, ursonc, 5 
to 7 per cent, of tannin, and a little gallic 
acid, resin, and sugar. Arbutm, the active 
alkaloid occurs as neutral, colorless, silky 
needles, having a bitter taste, and freely 
soluble in hot water and in alcohol, and 
sparingly soluble in ether. The mother 
liqu<-»r, left after the removal of the ar- 
butin, contains the yellow glucosidc cri- 
colin which yiehLs the volatile oil ericinol. 
Ericolin occurs as a brownish-yellow, 
odorless, bitter, and hygroscopic powder, 
soluble in water, alcohol, and alcolirdic 
ether, nearly insohdde in ether, chlort)- 
forin, and benzin. Ursonc occurs as silky, 
tasteless, fusible, and sublimable needles, 
insoluble in water, dilute acids and al- 
kalies, sparingly soluble in ether and cold 
alcohol. 

PREPARATIONS AND DOSES.— 

('va tirsi, U. S. 1*. (leaves). Dose, 20 to 
60 grains (0.() to 2 Gm.) in decoction or 
infusion. 

Eluidextr actum uvw ursi, U. S. P. Glutd- 
cxtract). I^»)se, 30 minims (2 c.g.). 

Arbutin (non-otbeial alkaloid). Dose, 
10 to 1.S grains (0.6 to 1 Gin.) per diem. 

PHYSIOLOGICAL ACTION. — Uva 
ursi has tonic, diuretic and astringent 
properties. Diuresis is effected by the 
’istimulaiing action of the arbutin upon 
the renal epitheliuin. A small portion of 
the arbutin is decomposed inpj hydro- 
qninone and glucose, the former exert- 
ing an antiseptic and prescT\^ative action 
upon the urine, and giving it a color vary- 
ing from light green to dark brownish- 
green, the coloration becoming accentu- 
ated when the urine is exposed to the air. 
In cystitis, where decomposition of the 
urine takes place in the bladder, the urine 
may be of a very dark green when voided. 
In overdose it may cause nausea, vomit- 
ing, ax)d diarrhea. 

THERAPEUTIC USES.— Uva ursi is 
use4 in subacute and chronic inflamma- 
tions of the urinary organs^ being less 
useful when the secreting renal epithelia 
are di-seksed. . It is, therefore, more (ifH- 
cient in and cyititifi than in 

nephritis. By retarding de'bpinptntflto of 
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the itHne, and, poaatbly, by lessening the 
senstbility of the mucous membrane, it 
relieves the Incontinence, dyiuria, and 
ftranguaiy. In chronic bronchitis and 
leimorrhea it has also been used. W. 


UVEAL DISORDERS See Jkis, 

CiLiARv Body and Choroid. 

UVULA. See Pharynx and 'J'on- 
siLS, Diseases of. 


V 


VACCINATION. See \' AKJOLOJi) 
AND Vaccination. 

VAGINA AND VULVA, DIS- 
EASES OF. 

ACUTE VULVOVAGINITIS.— 

This general term includes a variety 
of intlammations. 

Symptoms. — The vulvar .symptoms 
may he suniniari/ed into local irrita- 
tion, throbbing, pain, redness, swell- 
ing, heal, and increased secretion. 
I'he labia minora may be sufficiently 
swollen to close the vaginal orifice. 
1'hc inflamed tissues are first dry, 
then moist. Painful and frequent 
urination are very often observed 
toving lo contamination of the 
urethra and bladder, 'riie gonococ- 
cus is often the pathogenic factor in 
at first apparently benign cases. . 

'Praumalic vulvovaginitis is nut in- 
frequent. Jf the skin or mucous mem- 
brane is not broken, ecchyniosis of 
the vulva will mark the injured sur- 
face. Pain is almost always promi- 
nent, arising from pressure if blood 
effusion renders the tissues tense. 

The hemorrhage may be external 
or internal and profuse. Swelling is 
usually a conspicuous symptom, the 
swollen tissue being soft and com- 
pressible when the bleeding has taken 
place, or hard and hi^m when due to 
inflam-matory exudate. 

Suppuration occurs not iitfte- 
quetitly, for the tissues , are vascular; 
while, the secretions of the vulvoh 


vaginal glands, if retained, during the 
inflammatory process readily undergo 
degenerative changes. Uncleanness 
and want of care in the treatment 
predispose to suppuration here as 
elsewdiere. 

The vaginal symptoms after trau- 
matisms are similar to those of the 
vulva: pain, swelling, local elevation 
of temperature, and congestion. Even 
moderate pressure, introduction of a 
speculum, or violence of any kind 
may cause great pain, and more or 
less bleeding. The acute symptoms 
may disappear in a few days with 
judicious treatment. Asepsis is im- 
I>ortant, especially in cases with sup- 
puration or sloughing. 

Etiology. — With the exception of 
the gonococcus, lack of cleanliness 
exceeds all other factors as a cause 
of vulvitis. This is particularly the 
case in stout women, in whom the 
defective circulation renders the vul- 
var tissues unduly liable to infection 
and irritation, the latter being due 
mainly to fatty acids developed from 
excessive local secretion. Poorly 
nourished and debilitated women are 
also subject to infection in this re- 
gion; children likewise. In the lat- 
ter, any of the infectious diseases 
may cause it, complicated with ul- 
ceration. It niay likewise be caused 
by vaginal discharges, pediculi and 
other parasites, pathogenic organisms 
from the atiUB or urethra, neighbor- 
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ing cutaneous disorders, the nails in 
scratching, excessive masturbation or 
coitus, diabetic urine and the pruritus 
accompanying this disease. 

Traumatic vulvovaginitis may be 
caused in various v^ays — falls astride 
a chair or fence, thrusts from sticks 
or implements of wood or metal, 
caustic material (mineral acids, chlo- 
ride of zinc, etc.), heat from boiling 
water, from the flames of burning 
clothes, etc., the horns of angry ani- 
mals, l)ites and stings of insects of 
other animals, etc. Prolonged of 
cornf)Iioated parturition, especially if 
forceps are ctnploycd, may also pro- 
duce it. 

Intentional traumatisms often pro- 
duce vulvitis. Among these are the 
malpractice of abortionists, due to 
violence and brutality, kicks, rapes, 
violent coitus, self-inflicted injuries, 
the latter often in the in. sane. 

Treatment. — Vulvar cleanliness 
should be insured by frequent wash- 
ing of the parts. A vulvar pad, se- 
cured by a T-bandage and kepi 
moist with the lead-and-opium lotion 
(U. S. P. ), may he used. A 4 per 
cent, solution of cocaine applied after 
each washing will serve to assuage 
the local pain. Excessive irritation 
or burning is easily controlled, by 
means of a small ice-bag ap|)lied over 
the labia. Absolute rest in bed is 
imperative. The pain may also be 
controlled and sleep insured by using 
a suppository containing opium, 1 
grain (0.06 Gm.), and extract of 
belladonna, % grain (0.016 Gm.). If 
the healing process is slow, local ap- 
plications of a 25 per cent, solution 
of argyrol will hasten it. Irrigation 
two or three times daily vsdth hot 
saline solurion (100" to K) of 
with boric acid (10 per cent.); ^ 


bolic acid (2 per cent.), TIsiiMeh*8 
solution, or peroxide of hydrogen will 
favor the healing process. Abscesses 
and retention cysts must be evacu- 
ated under antiseptic, precautions, 
avoiding opening the venous plexuses 
at the sides of the vulva. 

As regards the vagina simple meas- 
ures and gentleness of manipulation 
will he helpful. Douches with hot 
saline solution or weak solution of 
lead and opium (U. S. P.), twice 
daily, will serve the double purpose 
of cleanliness and relieving pain. In 
the interval a pad of absorbent cotton 
may be secured against the vulva and 
kept moist with the lead-and-opium 
'wash. The bowels must be kept open 
with salines or an}" approved mild 
cathartic. Rest in bed will hasten 
the end of the inflammatory process. 

If there should be elevation of 
temperature (102" F. — 38.0® C. — or 
higher), quinine in 10-grain (0.6 
Gm.) doses may be given at night. 
The diet must hv composed mainly of 
fluids. If these hygienic precautions 
are observed the course of the disease 
niay not exceed a week. If the 
malady does not yield tf> the above 
treatment, a solution of zinc sulphate 
or an application of protargol is 
advisable. 

CHRONIC VULVITIS. — This 
disorder may follow the acute form, 
but is milder as to swelling and red- 
ness at first. Irritation and redness 
gradually become severe, however, 
wdth inten.se pruritus and burning. 
After a time the vulvar tissues may 
be edematous, parchment-like or hard. 
In other cases there is present also: — 

Follicular Vulvitis . — In this disorder 
the scbaceousfc and sweat glands and 
the hair-bulbs are inflamed and stand 
out in small^ red, elevated masses, 
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above tbe more or less inflamed basal 
tissues. 

The foUicular openings may close, 
the follicles becoming distended; or 
they may form abscesses, which dis- 
charge offensive pus. 

Glandular Vulvitis, — Bartholinitis is 
due usually to extension of an adjoin- 
ing morbid process to both Bartho- 
lin’s glands. According to Sanger, a 
reddish areola around the openings of 
the ducts in the fossa navkularis sug- 
gests gonorrheal infection. When, 
pus is formed there is acute pain and 
heat, the gland being enlarged and 
red. When mere effusion occurs, a 
cyst is formed. 

The urethral crypts around the 
meatus uriiiarius may also become 
inflamed from the same causes, but 
especially at menopause and coinci- 
dent ly with senile vulviti.s. Pruritus 
and ])urniiig occur along with the 
otiier symptoms of vulvitis. 

Treatment. — The antiseptic and 
surgical measures indicated for acute 
vulvitis {q, z'.) sometimes suffice. 
Pruritus is so important and distress- 
ing a symptom that a special section 
is devoted to it (see page 778). 
When these measures fail, removal 
or cauterization of the affected glands 
is necessary. Chronic suppuration 
requires free incisions and iodoform 
packing, the wound being allowed to 
heal from the bottom. 

In the senile form, Doleris advises 
that cotton dipped in the following 
be passed over the entire vaginal 
mucosa : — 

H Tincturtt \odi &isB (6 Gm.). 

Glycerini 3v (20 Gm.). 

M. 

A cylindrical tampon covered with 
the following ointment should then 
be inserted into the vagina:— 


H Zinci oxidi aiiss (10 Gm.). 

Petrolati ^vj (25 Gm.). 

M. Fiat unguentum. 

Each time the tampon is removed 
an injection of the following is 
made : — 

H Liquoris plumbi sub- 

acetatis diluH Svj (24 c.c.). 

Aquae bull Oij (1000 c.c.). 

M. 

The zinc oxide ointment and the 

injections should lie used daily, 
and the iodized glycerin applications 
made every jtwo or three days. 

GONORRHEAL VULVOVA- 
GINITIS. — This condition, due to 
gonococcus infection, is attended by 
very acute inflammatory symptoms, 
which are apt to come on suddenly, 
in from one to seven days after ex- 
posure. The tissues are hot, dry, and 
swollen, and are the seat of sharp 
burning pain, extending to the ure- 
thra, which seldom escapes infection. 

A common accompaniment is in- 
flammation of the vulvovaginal 
glands. The infective process ex- 
tends from the duct, which is oc- 
cluded in some instances, while in 
others it is the avenue for tlie escape 
of exuberant secretion. Sujipurative 
inflammation of the cellular tissues 
and abscess of the vulva arc common. 

Gonorrheal infection, owing to 
its remarkable tendency to spread 
throughout the entire genitourinary 
tract, is one of the most destructive 
disorders to which woman is exposed. 
The inguinal glands may also be in- 
fected, and suggest .syphilitic biil)o. 
A more or less marked chill, a rapid 
pulse, etc., are common. The pain 
soon extends to . the deeper tissues, 
the bladder, rectum, perineum, etc. 

DiagnoBiB.— This should be based 
upon nticroscopic examination of 
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smears for the gonococcus. The 
gonorrhea complement-fixation test 
(analogous to Wassermann test, 
V,, page 385, fifth volume) is an- 
other valuable method of detection. 

Distinction from local syphilitic le- 
sions is important. (See also article 
on Syphilis, this volume). In syphi- 
litic vuhitis the initial lesion may be 
on any portion of the skin or mucosa. 
It may be very small and featureless. 
It is often hidden within the navicu- 
lar fossa or on the inner side of the 
vulva, and may be overlooked. Acute 
inflamniatoi y symptoms apart from 
those with the sore or sores are not 
frequent, and may not appear in the 
vulva at all. The neighboring in- 
guinal glands are at times enlarged 
and painful. The erythematous erup- 
tion of syphilis is often seen upon the 
vulvar .skin, while the late ulcerative 
lesions are relatively rare. Syphilis 
and gonorrhea not infreciuently co- 
exist. 

Etiology. — Gonorrheal vulvitis, due 
to the gonoc<x'cus, notable for its vi- 
tality and power to remain inactive in 
crypts and to resume activity when 
communicated to another individual, 
results almost solely from coitus. 
Communication by means of towels 
and water-closet seats i.s apt to be 
questionable. Washing with infected 
cloths or sponges, contact with hands 
of nurses who have just handled in- 
fected bandages, have also been in- 
criminated. The di.scase may occur 
at any age. I have seen it in the 
little child and in the toothless dame 
of three-score and ten. The tissues 
of women between the ag€.s of 20 and 
30 are the. most susceptible to its in- 
fluence, In very young children the 
poisonous agOTt is often conveyed by 
the hand of the infected pother 


the child ^ wsnihed or or 

from contact with an infected father 
or mother while in bed at night. 

Treatment — This stupid Include 
frequent ablutions or doodiJ^ga ivith 
hot water (1(X)® to 110^ F.). For 
local applications the best ag^t is a 
solution of silver nitrate, the affected 
surface being freely and often cov- 
ered with it. Protargol ha.s been 
introduced as a substitute for the 
silver salt, and is very effective. 

For internal treatment a ferrugin- 
ous tonic may be given or a com- 
bination of quinine, strychnine, and 
gentian. Vaccines have been tried, 
but their value is still problematical. 

Prophylaxis is important in infants 
to prevent .s.pread to deeper (organs. 

A good method is tliat of Chain n, 
who found that by* using vulvar pads 
of cheesecloth on all girl babies in 
wards, placing the soiled pads in 
bags, to be immediately .sealed and 
burned, and employing individual 
thermometers, gonorrheal vaginitis 
can be reduced to a minimum. The 
eyes and other organs are rarely in- 
fected. Most cures are spontaneous, 
INFECTIOUS VAGINITIS. 
— The venereal variety being treated 
in the article on Syphilis, and in that 
on the Urinary Sy.stem (Gonorrhea) 
in the present volume, this section in- 
cludes only the remaining forms. 

TUBERCULOUS VULVO- 
VAGINITIS. — This is one of the 
rarest forms of tuberculous disease, 
rarely i.solated, being usually an ele- 
ment in disseminated tuberculous in- 
fection. It may be comm^nicated in 
coitus from a tuberculous penis. 

%ttt{>toins.---On the vulva tubefr 
cnlpsis is characterisced by a painless 
ulcerative emptibn of the Wna, e^- 
dally the Ubija majorat 
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the of tutercular proc- 

esses: slOtti8rhirtg» want of tendency 
to heal readily, and scarring: and con- 
traction after healing:* It is probably 
identical wttli lupus of the vulva. 

In the vagina the morbid process 
is that of miliary tubercle upon mu- 
cosa; in general, the tubercle b<Mnt» a 
lenticular mass varying in m/o Iroiii 
a pin’s head to a pea* sli^Iitly laKcd, 
l^rayisb* breaking down and iornnug 
a ragged ulcer with \uU\traU‘d waUs. 
Neighboring ulcers fiecpicnllv c«»a' 
Icsce and show but little tendency 
tr) lieal. Tubercles tna} be few or the 
vagina studded with them, 'riiey arc 
painful t<» the touch, sect etc a sanums 
<lischa!ge, which cxcoiiates lissues, 
and should ]»e diflerentiated fioni the 
ulcerative lesions of \enereal \agnn 
tis. 

\cute local sMuptonis aie usn> 
al1\ wanting. 1'he many avenues for 
tiaiisniission to othei parts must not 
be forgotten, nor the ease w’ilh which 
general infection may follow. 

Treatment. — Ct »iist i tut i< >nal treat- 
ment embraces sueli means as aie 
usually administered in 1ubercuh»sis: 
iron, oxygen, creosote, codliver oil, 
alcohol, and an abundance of nour- 
ishing food; local treatment includes 
cleanliness, creolin douches (1 or 2 
per cent.) twdee daily, and local ap- 
lications of a 10 per cent, solution of 
silver nitrate, or of the mineral acids 
in moderate strength. The object of 
local applications is to stimulate the 
tissues to healthy activity and pre- 
vent spreading of ulceration, not to 
cauterize the tissues. The following 
formula will be found useful : — 

B Creosoitf 

hhthyoi « Sss (2 Gm.). 

Vng. ginci ox * 5j (30 Gm.). 

M* Sig.: Apply frastty* 


diphtheritic VULVO- 

— There forms a gray- 
ish, sloughy, Tibrinous false mem- 
brane, attended with the usual 
symptoms of aiute intlammaliou. It 
may occur eithei in 'children or in 
adults, it has been obscMcd in con- 
nection with pfianngeal diplitlieria, 
uith (he erujJtoc fevers, and with 
(MUM pel .d i iiwiv \\ a. swwp- 

\om td gia^t uwpmV, wvVvrAViwg ;\ 
septic c<»\w\vVna\ that i'- \i'-w.\\V\ p\o 
iomxd aiul gencred 

Treatment.- -'fhe constitutional 
tieatmcnt must be that of the general 
<liwsease. Antitoxin is indicated if the 
bacteiiological examination shows llie 
holder bacillus. Helpful as support- 
ing agents are: iron in an assimilable 
form (Blaud’s pills, the peptoman- 
ganate, tincture of the chloride of 
iron, etc ), strychnine, quinine, milk, 
and bioths I ocallv, oiu' should ob- 
tain pciiect cleanliness. When the 
membrane begins to disintegrate <ir 
exfoliate, it shouhl be gently lemoved 
will! dressing-foiceps, and hot anti- 
septic douches (creolin, 2 pc»r cent., at 
about KX)*’ h" ) given twice <laily . 

In the diphtheiitic \ ulvovaginiti'^ 
of childien and virgins it is desii- 
able to avoid entering the vulv’^a, but 
a pad of absorbent cotton may be 
kept constantly in contact with the 
Milva iTu>istencd w'ith chlorine-water, 
or a 10 per cent, solution of silver 
nitrate, or a 5 per cent. solutiAl of 
hydrochloric or carbolic acid. I'or 
puerperal women and nuillipara: in 
general, vaginal douches of creohn (2 
per cent.) may be used, with great 
gentleness, twdee daily, while in the 
intervals the vulvar pad moistened 
with the 10 per cent, aolution of sil* 
ver nitimte, or 2 per cent, solution 
of protargol, should be applied. 
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PUERPERAL VULVOVAGINI- 
TIS, — This may follow injuries of 
the vagina during parturition, es- 
pecially instrumental deliveries; the 
strangulation of tissues resulting 
from ligatures applied during the re- 
pair of tears ; cautery, and other 
trauma. It may occur among rich or 
IKx>r, but especially in manifestly 
dirty surroundings, and where doc- 
tors or midwives are careless. It 
sometimes occurs, however, when 
precautions of doctor and nurse have 
been most rigid and complete. 

The infecting material may be re- 
ceived in the vagina itself or in the 
vulva or uterus, it may convey the 
streptococcus or the mixed strepto- 
ctjccus and staph\dococcus, or the 
enterococcus, as observed by G. E. 
Shoemaker, or organisms of Iowti* 
virulence. The local vaginal symp- 
toms may not be acute, for the dis- 
ease is seldom limited to the vagina, 
or there may he the symptoms of an 
ordinary infect itnis vaginitis. 

Treatment. — The best is a 2: 1000 
solniion of potassium permanganate 
as douche, with h)cal application of 
20 per cent, argyrol daily, leaving a 
small tampiiii wet with it in the 
canal. A stronger solution may be 
used to swab the latter if no tampon 
is left in. Scrupulous cleanliness is 
important. 

The chronic granular vaginitis of 
pregnant immen is very refractory. 
'The utility of zinc-oxide ointments is 
practically limited to relief from pain. 
Treub advises injections of alum, 1 
tablesjKX>nful iti a quart of tepid 
water, or of 1 : 4000 solution of potas- 
sium permanganate. Doleris recom- 
mends that a diluted mercuiiftl oint- 
ment be applied to the vagina daily 
on a gauze or cotton tampon 


IJi Unguenti kydrargyri,., . Sij {g, Gm.); 

Adipis Iona hydrosi,.^* ®vj (24 Gm*}. 

M. 

Where complete recovery from the 
vaginitis has not occurred at the ad- 
vent of labor, an iodine application 
should be at once made to the cervix, 
the vagina and vulva washed with 
soap and tei)id water, and antiseptic 
vaginal irrigations conducted. 

ECZEMATOUS VULVOVA- 
GINITIS. — 1'his disorder runs no 
well-defined course. There is an acrid 
watery discharge, Which excoriates 
the external genitals, causing distress 
and persistent itching. The latter 
may extend to the vulva and peri- 
neum: the vaginal mucosa may he 
.sensitive and congested, and attempts 
to relieve it hy friction often intensify 
the irritation. 

The discharge and irritation may 
extend to the uterine mucosa. 

Etiology. — The •condition usually 
(XTurs after the menopause. It has 
often been called senile vaginitis. It 
is almiKst invariably associated with 
eczema of the vulva, which is irri- 
tated by an acrid vaginal discharge, 
^S])ecially in cold weather and at 
night. The itching in such cases is 
almo.st intolerable — pruritus vulvcc. 
Scratcliing and rubbing cause great 
disturbance in the skin, which may 
become dry and hard, like parchment, 
or may exude an excoriating serum. 
IVobably germs from dirty 6ngcr- 
nails are frequently communicated, 
thus complicating the condition. The 
suffering may cause hysteria or even 
insanity. 

In my experience it is qpite a com- 
mon disease, chiefly among those not 
overparticular in persona.! habits. 

Treatment— Cleansing of the va- 
gina with 10 per cent, aotutiban of 
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in^ applied i^pon a $wab of 
cotton to 01 ^ fartian of ike mucous 
membrcme is required. An ample 
tampon of cotton-wool moistened 
with a glycerin and bismuth paste 
should then be placed in the vagina. 
Applications must be made daily un- 
til congestion and discharge have 
ceased, and sedative and astringent 
douches should be used daily before 
the tampon is renewed. Any oonsti- 
tutirmal symptoms should likewise 
receive especial attention. 

The entire inflamed surface of the 
vulva should also be covered with 
the bismuth and glycerin paste, ap- 
plied freely and frequently, the va- 
gina being plugged with cotton-wool 
moistened with it. This treatment, 
in addition to vaginal douches .suffi- 
ciently astringent (tannic acid, alum 
or hydrastis combined with hot 
water), and cathartics at night (cotn- 
j.K)iind cathartic pills, 1 or 2 ; or fluid- 
extract of cascara, 1 dram — 4 Gm.), 
will usually succeed, and must be 
C(mtinued as long as any symptoms 
remain. 

LEUCORRHEA.— By this terra is 
meant a liquid discharge, more or less 
sticky and purulent, milk-like, vari- 
able in* quantity, and sometimes of- 
fensive. It may occur at any age. 
Vaginal discharges from conditions 
already described are excluded. The 
condition which causes the discharge 
i.s not an inflammatory, but an irrita- 
tive one, in which there is excess oi 
secretion from the vaginal epithelium, 
and pml>ably transudation of serum 
and corpuscles from the vaginal 
blood-vessels, at least in some cases. 
The discharge is the more profuse as 
the tenskm in the blood-current is in- 
creased ; therefore just feefewrC and 
after uiMstrmtibn;'--; 


Syixq[>toms.----While leucorrhea is a 
symptom, it is also the direct expres- 
sion of a diseased condition, and pro- 
duces a variety of unpleasant results. 
The daily discharge may amount to 
several ounces. It may also produce 
an intense irritation of the vulva and 
skin which it soils, causing almost 
unbearable itching and pain. 

Etiology. — Causes: (1) Conditions 
in which the freedom of the pelvic cir- 
culation is impaired; e.g., pregnancy, 
new growths, and inflammatory con- 
ditions within the pelvis. (2) A re- 
laxed and catarrhal condition of the 
mucous membranes in general; e,g,, 
anemia, fatigue, and the catarrhal 
diathesis. (3) Frequent coitus. 

Treatment. — llie treatment con- 
sists first in cleanliness, the discharge 
being received upon absorbent-cotton 
pads as soon as voided; next in re- 
lieving the cau.sative conditions ; and, 
finally, using astringent douches. 

In the writers’ treatment of leucor- 
rhea, a tablet of lactic acid bacilli is 
slightly moistened, inserted into the 
upper vagina through a speculum, 
and smeared over the surface. The 
treatment is repeated at first weekly, 
later once a month. Non-specific 
vaginitis in children usually re- 
sponded well to the treatment. Of 
cases in women without a gross 
pathologic condition, about one-halt 
responded well. Best results in senile 
vaginitis. Block and Llewellyn (Jour. 
Amer. Med. Assoc., Dec. 15, 1917). 

In some cases of leucorrhea in 
young girls bathing in tepid alkaline 
water containing, pound (250 

Gm.) of sodium carbonate, or local 
wasihings with a 1 per cent, borax 
aolttrion^ or, if the inflammation Is 
severe, with a 2 per cent decoettem 
Hf kltiiM root, may suffice to give re- 
tiet In women in whom theec meas- 
iwis are not effective. 
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douching' should be advised, cither 
with normal saline solution, if there 
is no inflammatory process locally, or 
with the borax solution just men- 
tioned, or a 1 per cent, decoction of 
saponaria root Where greater as- 
tringcncy is necessary, injections of 
oak bark (5 per cent.), krameria (3 
per cent.), or eucalyptus (1 per cent), 
with sodium borate added, may be 
used. For very obstinate cases a 0.5 
per cent, solution of copper sulphate, 
1 per cent, solution of lead acetate, or 
the following combination, recom- 
mended by Pringle, may be used : — 

E Zinci sulphatis, 

Atuminis ex fA Siiss (10 Gm.). 

Aqtue Oj (500 c.c.). 

Fiat solutio. 

Where more or less odor attends 
the leucorrheal discharge some prep- 
aration containing sodium hypochlo- 
rite should be used. 

ATROPHY OF THE VAGINA 
AND VULVA.— Atrophy of the va- 
gina is the result of age, but a dis- 
eased condition when it occurs pre- 
maturely, or as the result of other 
diseased conditions. It occurs after 
oophorectomy and premature meno- 
pause; sometimes in connection with 
excessive obesity and wasting dis- 
eases, which cause atrophy of all the 
genitals. The vaginal lumen is con- 
tracted, the mucous membrane is 
pale, and its vitality as a functionat- 
ing organ is practically abolished. 
No particular treatment is indicated, 
its work as an organ being termi- 
nated. 

Atrophy of the vulva also attends 
old age, the hair of the labia becom- 
ing sparse and straggling, the labia 
majors flabby or still somewhat 
prominent if the supply of lat is 
abundant, the labia miiSQM 


Insigniflcant, white the 
glands lose their activity. This state 
may also come prematurdy as the re- 
sult of general failure of nutrition or 
removal of the ovaries. It is not a 
customary result, however, of early 
removal of the ovaries. 

HYPERTROPHY OF THE VA- 
GINA AND VULVA.— Excessive 
use causes hypertrophy of the vagina. 
Its walls may merely be thickened or 
be disposed in folds and ridges. The 
condition may be due to excessive 
child-bearing, excessive coitus, or to 
an accumulation of fat and con- 
nective tissue, which is part of a 
general process. If unattended 
prolapse it may cause no symptoms. 

Hypertrophy of the vulva is rather 
common. It may involve the labia 
majora or minora alone, or both. In 
syphilis and chancroid it is frequent, 
the labia majora being that more 
often implicated. The degree of en- 
largement varies; it may be mod- 
erate, or the vulva may be four or 
five times its normal size. The skin 
is hard and board-like to the feel. 

^ Hypertrophy of the labia minor is 
also very common. Among the ne- 
groes of Africa it is said that the 
enlargement is sometimes enormous, 
the labia hanging down in great folds 
and masses-— often due to elephan- 
tiasis, 

A common cause is masturba- 
tion, the nymphae being very sensitive 
and constant friction and tractioni 
causing elongation and enlargement, 

Trtatmmt.— When hypertrophy is 
a; source of great discomfort, owing 
its location, operative remcwal will 
become necessary. When the tension 
of tiie skin is mat^ced^ shallow liudur 
indktiem; the tiseuts, 

will a$c^d relief 
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PROLAPSE OF THE VAGINA. 

—This condition of the vagina is usu- 
ally associated with hypertrophy. 
The anterior or the posterior wall, or 
both, may be prolapsed. The con- 
ditions which cause hypertrophy are 
also usually the cause of prolapse. 

Treatment. — Palliative treatment 
consists in the use of pessaries^ 
electricity, or astringent substances. 
Put the moment the treatment is 
discontinued the unfavorable condi- 
tions will recur, llcnce radical surg- 
ical measures are to be recommended, 
namely, the removal of superfluous 
tissue and the restoration of the va- 
gina to its normal condition. For 
]>n)lapsc of the posterior wall the 
simplest, oftenest applicable opera- 
tion is Hegar^s method. It consists, 
in brief, in the removal of a trian- 
gular, or nearly triangular, strip of 
mucosa, the apex of which is near the 
os uteri and the liasc at the introitiis 
vagiiife. Its size varies with the pro- 
lapse and width of the vagina. 

Fur prolapse of tlie anterior wall 
an operation devised by myself many 
years ago is effective. In extensive 
prolapse, an elliptical strip of mucous 
membrane is removed from the long 
axis of the vagina, the vaginal wall 
being depressed with a sound (as in 
Hegar^s operation on the posterior 
vaginal wall) to determine the extent 
of removal. Then another ellipse, 
sufficiently large, is removed at right 
angles to the first, the plane of each 
ellipse cutting that of the other at 
its middle. With suitable precau- 
tions against hemorrhage, the edges 
of each quadrant (or half-ellipse) in 
the dc^tided area are then united 
frenn end to center with asq)tic cat** 
gut# the ends being icartefttlly tied to 
cinse-, with ,,the 


tion of the wound. Iodine collodion 
is then applied to the wound and 
iodoform-gauze dressing in the va- 
gina. Upon rest in bed for ten days 
and perfect cleanliness, the wounds 
usually heal by first intention. 

Hernial protrusion of the uterus, 
bladder, and rectum, either singly or 
in combination, has taxed the opera- 
tive ingenuity of gynecologists. Even 
after removal of the uterus there has- 
been a recurrence of the cystocele. 
(j. M. Edebohls, after four other op- 
erations on the same patient, had 
failed to sustain the bladder within 
the vagina, removed the whole va- 
ginal mucosa, permanently closing 
the vagina by columnization, and 
cured his patient. Subsequently he 
reported having had 8 successful 
cases; Waldo had 3 cases, and Boldt 
2 cases. Uallant also had 2 cases. 

VAGINISMUS.-~Tliis term is ap- 
plied to an excessive degree of hy- 
peresthesia, together with spasm of 
tlie muscles which form its outer 
wall, and wdiich render any contact 
wdth the vagina annoying or even 
positively painful. U may often be 
referred to the sen.sitive remains of 
the hymen, wdiich may not bear the 
slightest pressure or even suggestion 
of pressure without exciting painful 
emotion and spasm. 

Treatment. — The induction of gen- 
eral anesthesia, dilatation of the in- 
troitus vaginie and excision of the 
ring of tissue which is the remtiant 
of the hymen wdll usually cure the 
trouble. Hemorrhage may be pro- 
fuse, and it is always desirable to tie 
all bleeding vessels and insert a tam- 
pon filling the entrance of the vagina. 
A tampon moistened with a 10 per 
cent soludon ^f -ccictiite is useful to 
anesthetize tbe introltns temporarily. 
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VAGINAL FISTULJE,— Ffetute 
may communicate with the bladder^ 
uterus, ureter, intestine, rectum, or 
pelvic connective tissue. Often the 
result of prolonged, difficult labor, 
they may also result from sepsis fol- 
lowing surgical operations and pel- 
vic inflammation. Ureterovaginal and 
uretero-uterovaginal flstulse are rare; 
so also is uterovaginal fistula, the lat- 
ter following rupture of the uterus. 
Enterovaginal fistula may follow hys- 
terectomy, removal of the appendix, 
or any complicated pelvic operation, 
in which the intestine has been in- 
jured. This form of injury has be- 
come more frequent since the removal 
of diseased structures by way of the 
vagina became an approved pro- 
cedure. 

A vaginal fistula implies the pas- 
sage of urine, feces, or pus into the 
vagina by way of a canal connecting 
with the bladder, intestine, or an 
abscess within the pelvis. It is a 
very distressing condition. Oblitera- 
tion of this canal is usually difficult 
and subject to frequent failures. 

Treatment. — A cure will sometimes 
result spontaneously ; if not, it is ob- 
tainable only by surgical measures. 

Two classes of cases may be con- 
sidered: those in which the fistula 
alone is to be regarded and obliter- 
ated, and those in which this pro- 
cedure alone will not suffice, the 
organ, abscess, tissue communicating 
with the vagina requiring separate 
treatment or removal. 

In the first class may be mentioned 
the fistulse communicating with the 
bladder, rectum, ureter, and some 
with uterus, intestines^ and pelvic 
connective tissue* In the aecond 
class are thoaie which 
the tubes and ovaries^ 


pendix, and pelvic tissuCr 
class of cases require that the mur 
ecus membrane of the vagina be care- 
fully and broadly denuded, the adhe- 
sive attachment between the vagina 
and the other injured organ being 
usually maintained. The denuded 
tissues are then brought into such ac- 
curate apposition that no leakage can 
occur. For suture material in such 
cases nothing, I believe, is equal to 
fine, pliable, silver wire. Each suture 
is carefully twisted so as to furnish 
a splint to the healing tissues, but 
care must be taken that it be not 
twisted too tightly, thereby defeating 
its object. The sutures are to be re- 
tained from seven to ten days. In 
vesicovaginal fistula it has always 
iieemed to me rational to keep a 
catheter in the bladder for constant 
drainage until the w^ound has healed. 

In the second class of cases, not 
only must the vaginal openitjg be 
closed, but the abdomen opened and 
the offending organ or tissue removed. 
In some cases this removal will 
suffice, the vaginal fistula being 
closed by a subsequent operation 
should it fail to h.eal. In either clas.s 
of cases a series of operations may be 
required, and great patience and skill 
demanded to obtain a cure. 

Mayo's Technique. — C. H. Mayo 
(Trans. West. Surg. Assoc., Dec., 
1915) has described the operation suc- 
cessfully employed by him for the past 
twenty years in the repair of small 
vesicovaginal fistulas: An incision is 
made through the vaginal mucosa 
extending completely around the fis- 
tulous opening for about a quarter pf 
an inch,, or less, Irotn its mari^s. 
Tile vaginal mpoosa is dia^ted to* 
ward tte isai^ heing 
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Tbiai or funnel- 

$iii!||»ed opening projecting into the 
vagina. The circular dissection is 
carried deeper around the hstula, ap- 
proaching no nearer than one-eighth 
of an inch to the margin, its depth 
penetrating to the mucosa of the blad- 
der, but not through it. This leaves 
a little bell- or funnel- shaped open- 
ing with mucous membrane which is 
connected with the mucosa of the 
bladder and projects into the vagina. 
A ligature carrier is passed through 
the urethra into the bladder and 
through the fistula into the vagina. 
A suture is passed through both walls 
of the funnelled mucosa on each side 
of the ligature carrier. The two ends 
of the silk suture are threaded into 
the ligature carrier, which is with- 
drawn from the bladder and urethra. 
The ends of the suture projecting 
from the urethra are drawn upon, and 
with a little aid the fistulous tract 
starts inverting. As soon as the mu- 
cosa disappears a circular suture of 
fine chromic catgut is applied, a little 
more traction is used on the ends of 
the long suture, and a sccimd purse- 
.string suture of catgut is applied. 
The vaginal side is then closed either 
by a circular suture of the chromic 
catgut or by interrupted sutures as 
seems best. This inversion turns the 
mucous surface into the bladder and 
leaves a healing surface within the 
tube. One of the long ends of the 
suture projecting from the urethra is 
rethreaded and by a needle is sutured 
to the skin of the labia. The two 
ends are tied at this point, making 
slight traction. A self-retaining ca- 
theter (Pezzer type) is inserted into 
the bladder^ and the patient told to 
reat on her side or feee, to obviate 
udimrjr fistnlovB a^* 


After four days it is necessary to 
watch the catheter carefully to sec 
that sediment or phosphatic deposit 
docs not obstruct its lumen. In some 
cases irrigation is necessary. How- 
ever, the long suture attached to the 
inner side of the fistula and passing 
through the urethra acts as safety 
valve if the catheter becomes tem- 
porarily plugged. After a week the 
repair is usually solid, but it is better 
to keep the patient on her side or 
face for a few da^'S longer, and during 
this time keep a catheter in or pass 
one at regular periods. The suture 
from within the bladder either cuts 
itself out with the slight traction or 
•it may be drawn out by cutting one 
side where it is attached to the skin. 

TUMORS OP THE VAGINA 
AND VULVA. — Vaginal tumor.s 
may be benign or malignant: — 

Benign.— (1) Herniae. (2) Cysts. 
(3) Hematomata. (4) Non-cystic 
growths. (5) Foreign bodies. 

Malignant. — (1) Carcinomata. (2j 
Sarcomata. 

HERNI2E. — Prolapse of the va- 
gina is often associated with one or 
lx>th of two forms of hernia. Dis- 
tinction between them is often over- 
looked. These consist of hernia of 
the rectum, or rectocele, determined 
by the finger or sound in the rectutn, 
and hernia of the bladder, or vesico- 
cele, similarly determined by a sound 
within the bladder. Hernia at the 
top of the vagina is determined by 
the presence of a soft, painless, mov- 
able tumor, which combined palpa- 
tion proves to be a process of the 
intestine. 

Herniae within the vagina may be 
due to desert of tbe bladder, rectum, 
sQT intestine. The first two are usu- 
ally the result of and arc 
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common among multipara who work 
hard, and bear heavy burdens. In 
the third form the intestine descends 
through the top of the vagina after 
the uterus has been removed, or an 
incision has been made in the an- 
terior or posterior fornix. In rare 
cases a prolapsed intestine in Doug- 
las's pouch has been forced through 
the vaginal fornix by a sudden im- 
pulse or by continued straining inde- 
pendently of any surgical procedure. 

Hernial tumor of the tmlva may 
result from prolapse of an ovary or 
from descent of the intestine through 
the inguinal or femoral canal into the 
labium majus. The differentiation of 
the causes of hernia is not always 
possible, and when operating for this 
condition it is well to remember the 
desirability of returning a healthy 
ovary to the pelvic cavity. The pro- 
longed ovarian ligament may be 
shortened by looping it upon itself 
to prevent recurrence of the prolapse. 

Hydrocele of the round ligament 
will, in some instances, simulate in- 
testinal hernia, and must be distin- 
guished from it in the plan of treat- 
ment. The contents of such a tumor 
are, of course, to be evacuated and a 
portion of the tumor-wall removed to 
prevent possible recurrence. 

Treatment. — Relief is surgical. 
The measures mentioned under va- 
ginal prolapse may be used for recto- 
cele and vesicocele, while for the hernia 
at the top of the vagina the patient 
may be placed in the left lateral 
posture with the hips elevated. The 
tumor can then be . reduced, if pos- 
sible, with the finger. A sufficiently 
large portion of the prolapsed vaginal 
mucous membrane is then dissected 
away ; the sac of the hemta opiimed, 
cleared by careful manipulate 


contents, if it has any, and cut away ; 
the edges of the peritoneal stump 
brought to the edges of the vaginal 
wound; and the tissues all closed 
with interrupted sutures, worm-gut 
being preferred for this purpose. In- 
stead of this procedure, one may fol- 
low Thomas's method: open the ab- 
domen, draw back the prolapsed 
omentum or intestine out of the sac, 
draw back and excise tl^ie sac, and 
close the wound with silk or catgut 
After this the prolapsed portion of 
the vagina may be excised and the 
wound sutured. The Bassini opera- 
tion offers good ])rospect of radical 
cure for hernia in w'omen. 

CYSTS. — Cysts of the vagina are 
not infrequent. 7'hey may occur 
singly or there may be several, 'fhey 
may be retention cysts, containing 
lymph or mucus to which 1)K)(h1 may 
be added by vascular rupture. 

Purulent degeneration may follow. 
An abscess aiid cyst of the vagina 
may also result from a hematoma, or 
from a tumor within the jxjlvis (pel- 
vic abscess, cyst of the broad liga- 
ment, etc.) which communicates w-ith 
the vagina by means of a sinus or 
fistula. 

These cysts seldom attain any great 
size, and they are not usually painful, 
except when connected with severe 
lesions of the pelvic organs. 

Treatment. — The uncomplicated 
cysts may be ligated at their base 
and! excised, or if too deep-seated for 
ligation, they may be exposed by in- 
cision in the vagina and dissected 
out. If connected with a tumor of the 
pelvis, this must first be removed. 

HEMATOMATA. -- Hematomata 
of the vagina and vulva arc tarei 
Thrombosis in a vagi^l vessd^ with 
ruptur^ and bloods eon^ 
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cdii;tb)e perhaps as an accident of 
iabor^ is at least improbable. As a 
result of pressure or bruising, or vio- 
lence with instruments during labor, 
it is quite possible. 

Other accidents may account for it, 
e.g., violent coitus, masturbation with 
wooden or metallic substances, falls 
astride a fence or a chair, or a thrust 
with any hard object. It is possi!>le 
also as an accompaniment of purpura 
hemorrhagica. No age is exempt. 
The tumor may be little more than 
an ecchymosis or slightly elevated 
ciTusion. or may occupy a large part 
of the vagina. The causal hemor- 
rhage is usually self-limited, owing to 
pressure of the surrounding tissues. 

Treatment. — I'here is little to be 
done ; the dtiid contents of the tumor 
arc usually absorbed if not disturbed. 
Should purulent degeneration take 
place, the tumor would require to be 
treated as abscesses elsewhere. Rest 
in bed will favor absorption, and 
warm boric acid compresses favor 
resolution. 

MISCELLANEOUS GROWTHS. 

— Benign neoplasms of this class are 
most frequently fibroids or out- 
growths from the mucous membrane. 
Lipomata have rarely been reported. 

Fibroids may be either sessile or 
pedunculated. They are always ses- 
sile in their early history. They may 
be projected into the vagina from the 
uterus or originate in the vagina, are 
seldom larger than a walnut or small 
egg, and are painless. They may be 
pure connective-tissue growths or 
contain muscle-elements. Little is 
known as to tiicjr causation. 

The mucousrmembrane growths, or 
f ply pi, are always pijdtinculatcd ; they 
may be single or multiple, are always 
painless, but may give rite to hemw- 


rhage and a mucoid or mucopurulent 
discharge; they are seldom larger 
than a pea. 

Treatment — This consists in liga- 
tion and exsection of the polypi; in- 
cision and enucleation of the sessile 
tumors. 

FUNGOUS GROWTHS of the 

vagina must be rare. Garrigues refers 
to two forms, which usually occur 
among pregnant women. They are 
known as Leptothrix vaginaJlis and 0- 
tdium albicans. The chief symptom 
is itching, especially with Oiditm o/- 
bicam. The vaginal mucosa is red and 
inflamed, and studded with small, 
whitish growths similar to those in 
the mouths of children afflicted with 
the same fungus. The distinguishing 
growths are determined microscopic- 
ally. 

Treatment. — A silver-nitrate solu- 
tion (10 per cent.) or a 10- or 15- 
per cent, solution of copper sulphate 
or of lead acetate may be swabbed 
freely over the vaginal mucosa daily 
until it has returned to normal. 

FOREIGN BODIES.— These may 
become fixed in the vagina and be 
more or less surrounded by new 
tissue, and so become essentially 
tumors. They may consist of hair- 
pins, pieces of glass, pessaries long- 
neglected and overlooked, etc. They 
are often introduced for the purpose 
of masturbation, and sometimes from 
mere perversity. Intense inflamma- 
tion may result. They may form a, 
focus from which malignant disease 
develops. 

Treatment Foreign bodies may 
cause intense pain. In some cases 
they may be removed with forceps; 
in others, dissection is necessary. 

MAUONANT GROWTHS.— Of 
these, iwrcoifta Is rare. It consists in 
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ait iiriiltraticm of the vaginal wall, is 
vcty painful, and its pre>sence can 
only be determined by excision of a 
portion and microscopic examination. 

Carcinoma is also, for the most 
part, an infiltration process. It may 
be an extension from carcinoma of the 
Uterus; in fact, the disease rarely 
originates in the vagina. The tissues 
involved may be hard or soft, and 
bleed readily. The condition some- 
times results from irritation by a pes- 
sary or a foreign body in the vagina. 

Lcucoplakia of the vagina should 
be classed among malignant tumors 
as it nearly always passes into cancer. 

Rhabdomyoma, occasionally met in 
the vagina of infants as rapidly grow- 
ing polypoid masses, may also assume 
a malignant type. 

Treatment. — This consists in early, 
extensive removal with knife, scis- 
sors, or actual cautery. In some 
cases the diseased tissue can be re- 
moved only by scraping with the 
sharp curette. Recurrence is almost 
certain unless the entire growth is re- 
moved in its incipiency. Radium has 
been recommended. 

CONGENITAL ABSENCE.— 
This condition is rare; it signifies ar- 
rest in the development of Muller’s 
ducts during embryonic life from 
causes of which we know very little. 
It may coexist with perfect develop- 
ment of all the other genital organs. 
There are no troublesome symptoms 
if there is also absence of the ovaries ; 
nor before puberty, as a rule, nor 
after the menopause. Trouble is usu- 
ally due to the accumulation of men- 
strual blood within the Uterus. I 
have seen the resulting tumor extend 
nearly to the umbilicus in a giitl of 16. 

Treatmoit^When at 
elimination of the urnnstritial 


prevented, the 

by way of the rectum, and the blood 
then evacuated. In a ease i^cxled 
by Fordyce (Edin. Med. Jotir.; Aug*, 
1912), the menstruation appears tb 
have found its way into the perito- 
neum at regular intervals, and to 
have undergone rapid absorption 
therefrom. Having suffered acute 
abdominal pain in one instance, the 
girl was operated on for appendicitis. 
The hemorrhage was traced to an un- 
usually vascular Graafian follicle. 

A more scientific procedure is the 
construction of an artificial vagina. 
It is essential to provide the artificial 
vagina with a mucous membrane. 
The operative procedure devised by 
Raldwin, of Columbus, O., proved 
eminently successful in his 6 cases. 
A transverse perineal incision is made 
between the bladder and the rectum. 
Dissection is carried up to the peri- 
toneum. Through an incision in this 
a piece of the small bowel about 25 
cm. long, 30 cm. from the ileocecal 
junction, is brought down, cut across, 
and the ends are inverted with a 
purse-string suture. The continuity 
of the rest of the bowel is re-estab- 
lished. The center of the detached 
loop of bowel is caught with a 
clamp, and drawn down into the va- 
ginal canal, leaving the two ends 
flush with the floor of the pelvis. The 
aMomen is closed, and the portion of 
bowel held by the clamp is opened 
and each side wiped out, and packed 
with iodoform gauze, so as completely 
to fill the vaginal space, and the edges 
are attached to the margins of the 
perineal openittg. Afer three weeks, 
the septum between thd two loops is 
crushi^, thus leaving a mdgle Va- 
ginal bpwing; Seveml surged have 
resortiMi h> 
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tipn U alsa avoided. 

Thelowcr end of the rectum, above 
the sphiiMitcr, has also been used to 
supply a vaginal canal. The possibil- 
ity of complications from the colon 
l>aciUu5 would, however, seem in- 
creased. 

Conversely, a double vagina may 
occur and its presence be detected 
only during parturition. This condi- 
tion may be simulated by a longi- 
tudinal vaginal septum. Such a sep- 
tum may occur across the vagina, and 
thus form a secondary hymai. 

Adhesions, — Inflammatory disease 
of the vagina (erysipelas, diphtheria, 
sequel® of severe labor, etc.) may 
cause extensive sloughing and ex- 
foliation of the mucous membrane, 
followed by complete adhesive union 
of the anterior and posterior walls. 

Acquired Occlusion . — Complete clos- 
ure by surgical procedure has been 
recommended, c.g,, for extensive and 
inoperable vesicovaginal fistula — the 
menstrual fluid being discharged 
through the bladder. 

Acquired defects of the vagina may 
also consist in narrowing or atresia 
after unsuccessful operations, after 
inflammatory diseases with sloughing 
'or necrosis, after severe labor, after 
cauterization from heat, acids, etc., as 
injuries or malignant infiltration, and 
as the consequence of senile atrophy 
or premature menopause. 

Atresia from the last two causes is 
usually irremediable. When due to 
other wuses it may sometimes be 
overcome by judicious dilatation and 
the cutting of bands and sutures. 

VARICOC£LE.r-This sometimes 
accompanies pre^ancy. It implies 
nhsttuct^ woulaticm. : The 

venous snpp^ of is 


sive; hence any condition increasing 
pelvic pressure may derange venous 
circulation. Fibroid tumors of the 
uterus, tumors of the ovaries and 
tubes, pelvic abscess, pelvic perito- 
nitis and cellulitis, and subinvolution 
of the uterus may all cause enlarge- 
ment in the veins of the vulva. In 
the later months of pregnancy this 
enlargement is sometimes enormous, 
and rupture is constantly imminent. 
Occasionally rupture does occur, 
either just before or during labor, 
and hemorrhage, phlebitis, or throm- 
bosis occur, with grave possibilities. 

Treatment. — Rest in bed and a 
pressure bandage upon the enlarged 
vessels. A pad of absorbent cotton 
moistened with an astringent solution 
(tannic acid, alum, or fiuidextract of 
hydrastis) may be worn until the 
cause of the pressure can be removed ; 
the varicocele then usually disap- 
l)ears. 

PARASITIC VULVITIS.— Vari- 
ous dcgi’ees of inflammation result 
from vulvar parasites. In children, 
worms (lumbrici, ascarides) whose 
habitat is the rectum, sometimes mi- 
grate to the vulva and cause much 
uneasiness. 

Pcdiculi pubis are common after 
puberty, the hair-follicles upon the 
labia and mons veneris being at- 
tacked. Intense itching, with conse- 
quent scratching and rtibhiug, results. 
The inflammatory reaction is very 
decided, the \nilva being sometimes 
converted to a mass of suppurating 
sores. 

Treatment. — The treatment in- 
volves cleanlineas and great gentle- 
ness of manipulation. Irrigation with 
a 2 per cent solution of credln should 
l^actised tw^ datty. The hair of 
the vttlvik atottWi ail be carefully 
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clipped away, arid the entire surface 
freeiy anointed with mercurial oint- 
ment (unguentum hydrargyri). After 
the parasites have been destroyed the 
inflamed surface may be kept con- 
stantly covered with the officinal zinc 
ointment until healing has occurred- 
KRAUROSIS VULVu®.— In this 
rare condition, characterized by atro- 
phic contraction of the vulva, the 
latter appears dry, shrunken, tense, 
and glistening, resembling scar-tis- 
sue. The surrounding hair becomes 
thin and dry, and gradually drops out. 
The vestibular skin is studded with 
ecchymotic, reddish-brown, depressed 
spots, although itself pale and defi- 
cient in pigment, followed by abrasion 
and cracking, and in some cases by a 
purulent discharge. It is attended by 
itching, burning, and sometimes much 
pain. It may lead to local cancer. 

Its causes are obscure. It is mainly 
witnessed in elderly women, and ap- 
pears related to senile involution. 
It has also occurred, however, in 
younger women, after removal of the 
ovaries. Longyear found a band of 
fibrous tissue in lieu of the subcutane- 
ous connective tissue, and believes 
that it impairs nutrition of the vulvar 
tissues by strangulating their vascular 
supply. It was formerly attributed 
to syphilitic infection, but the Wasser- 
mann reaction has proved this to be 
untrue. Nor can it be attributed to 
gonorrhea or sexual excesses. In a 
case of Balzer and Laudesmann it 
was associated with lichen atrophicus. 

Treatment. — Spontaneous recovery 
is rarely witnessed. Removal of all 
the superficial diseased tisanes^ in- 
cluding the fibrous band referred to 
above, is recommended by LjOngyean 
Case of kraurosis wlvis ! iit laldch 
the writer iwrfbrnied^^^^ 


operation; Commendng frotti 
outside the diseased tissue, be 
sccted away the whole diseased tis- 
sue, excluding the hymen, the tneisiou 
starting on the right side and from 
above. He came down upon the pos- 
terior commissure and upon the left 
side after the diseased tissue had 
been removed. He dissected the pos- 
terior vaginal and lateral wall for 
about one inch, and cut partly through 
the external perineal muscle so as 
to have a large vagina. He then 
sewed the vaginal mucous membrane 
to the healthy skin. The patient 
made a good recovery. C. F. Kivlin 
(N. Y. Med. Jour., Jan. 20, 1912). 

If operative measures are impos- 
sible, physiological rest of the parts, 
cleanliness, and treatment to relieve 
the pruritus (q. z\) arc indicated. 

PRURITUS VULViE. — Though 
but a symptom, vulvar pruritus causes 
suffering so intense in some cases as 
to have led to nervous breakdown, 
insanity, and ever suicide. 

Among the causes are discharges 
from the vagina and vulvar glands, 
vanous uterine dis<.>rdcrs, especially 
fibromas, pregnancy, abortion, pe- 
diculi, erythema, eczema, herpes, and 
oilier cutaneous disorders, especially 
in corpulent women, diabetic and 
gouty subjects; irritation by fine 
hairs on the inner aspect of the labia 
iiiajora; kraurosis vulvae, and other 
atrophic changes attending senility, 
physiological or normal menopause; 
acidosis due to high living and alco- 
holism, gonorrhea, syphilis, intestinal 
worms, especially oxyuris, associated 
with anal pruritus ; in infants, thrush, 
and, fina^Uy, nervous disorders in 
whidi the dread of vulvar pruritus 
brin^ it through what has been 
termed '"pruriginous tnnem^ettnia.^’ 
'/modern ' 

consists- '0{' 
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inrySe J>J8ifliat!ve$* In all states 
tracealble to deficient metabolic ac- 
tivity, especially when due to 
senility or the menopause — physio- 
logical or artificial — corpus luteum, 
thyroid gland, or pituitary gland, all 
in small doses, often prove effective. 

In 2 cases of pruritus vulvae asso- 
ciated with the menopause, the itch- 
ing was with great promptness re- 
lieved by internal administration of 
an extract of corpora lutca of preg- 
nant cows. W. T. Damircuther 
(Jour. Amer. Med. Assoc., Jan. 31, 
1914). 

Toxemias of intestinal origin, shown 
by indicanuria, should ))e met by in- 
testinal antisepsis and free purgation 
by salines. Abstention from shellfish 
and alcoholic beverages sometimes 
suffice in ec/.ematous cases. In others 
it is kept up by acid fruits, spices, etc. 
Strawberries and green gooseberries 
are not infrequent causes. Decayed 
teeth may provoke vulvar pruritus, 
doubtless through pyorrhea. The 
nervous system should be quieted by'^ 
valerian, with a dose of the bromides, 
and hot milk on retiring. 

In pregnant women pruritus vulvse 
is often sufficient as to entail loss of 
rest and sleep, and to induce pro- 
nounced nervous irritability. In some 
cases the cause is without doubt the 
presence of more or less well-marked 
discharge, but the writer has found 
sugar in the urine of all the pregnant 
women who have complained of dis- 
comfort and irritation of this part. 
He permits no ingestion of sugar or 
sweets, and prescribes for them 
Vichy water as a drink. A local ap- 
plication of hot water, with 10 Gm. 
(2^ drams) chloral, is made four 
times a day, the parts being after- 
ward treated with an ointment of 
i^lhyhl IQ: Gin. (2^ drams) and 
henii^. A few days later a powddr 
made up ^ aine hitmntli, and 
: tak will hf lottiid Useful If there is 


any Icucorrhea a morning and even- 
ing Itouche containing 20 Gm, (S 
drams) ot sodium borate is pre- 
scribed. Rudaux (Brit. Med. Jour., 
Sept. 27, 1910). 

[Carnot found that a tablespoonful of 
fresh yeast in a quart (liter) of water ap- 
plied as a lotion to the vulva and used as 
a vaginal injection caused disappearance 
of the sugar from the inflamed parts, ar- 
resting the pruritus. — Ed.] 

When medical treatment of pru- 
ritus vulva: fails, nerve resection 
gives good results. In a woman of 
34 the author resected on the right 
side the superior perineal branch of 
the piidic nerve for a distance of 3 
cm., back of the transverse muscle 
of the perineum and on the left, in- 
cising along the ascending ramus of 
the ischium, the lower branch of the 
perineal nerve for 3 or 4 cm. in front 
of the transverse muscle. Pain and 
discomfort disappeared the same day 
and never returned. Mauclaire (Ann. 
tic gynec. et trobstet., Sept., 1917). 

Dechaux found efficient a pad of 
al).sorl>ent cotton dipped in water as 
hot as the hand can stand, containing 
3 or 4 tahlespoonfuls of good vine- 
gar to the quart, then dusting with 
talcum powder. Tn other cases, jets 
of warm or cold water act better. 

The X-rays are useful but cause 
much depilation. Radium is best. 
The constant current has been cura- 
tive. 

Operative measures include the ap- 
plication of caustics or the cautery 
to an erosion of the cervix; curet- 
tage, if endometritis exists; divul- 
sion, under anesthesia, of the vaginal 
constrictors, with the introduction of 
Sims’s glass tube or a thick gauze 
plug; removal of Bartholin's glands. 
Evans (Clin. Jour., June 26. 1912). 

Among the lotions proved useful 
are; camphorated brandy, chloro- 
form water, potassitim bromide (25 
Gtn,—6U drams— to the liter— quart), 
morphine/ Ichtihyol (20 Gm.— S drams 
—to the liter of v^er), and naphthol 
(ilS or 20 Gm.-^ or S drams--^o the 
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liter of water). Psychic treatment is 
an adjuvant. Dcchaux (Revue de 
gyn^c., et de chir., June, 1914). 

Where leucoplakia or kraurosis ex- 
ists, excision of the pruritic tissues 
is curative and wards off cancer. The 
X-rays have been used with benefit. 

Andrew F. Currier, 
Mount Vernon, N. Y. 

VAGINOPERINEAL INJU- 
RIES. See Pregnancy and Par- 
turition, Disorders of. 

VAGOTONIA AND SYMPA 
THETICOTONIA. — The vegeta- 
tive nervous system, which includes all 
nerve fibers supplied to organs having 
smooth muscles and glands, and to the 
heart, is divided into a sympathetic sys- 
tem proper and an autonomic system. 
These 2 systems arc antagonistic func- 
tionally. yet both furnish fibers to each 
organ. The most important autonomic 
nerve is the vagus, fibers of which go to 
the heart, stomach, bronchi, esophagus, 
intestine, and pancreas. 

Vagotonia has been conceived of by 
Eppinger and Hess to denote a morbid 
hyperexcitahility of the autonomic or “ex- 
tended vagus” side of the vegetative sys- 
tem. The diagnosis of vagotonia can 
always be established by a study of the 
action of the various drug.s which act on 
the sympathetic or autonomic system. 

Symptoms. — These include accommoda- 
tion spasm, widening of the^ palpebral fis- 
sure, mild convergence spasm, and epi- 
phora. Salivation is exaggerated, and 
sweating is common. The feet often be- 
come cyanotic in cold weather. Derma- 
tographia and pigmentation arc noted. 
Bradycardia, cardiac irregularity, and pre- 
cordial pains are also mentioned. Asch- 
ner's phenomenon, a bradycardia caused 
by pressure upon the eyeball, likewise 
occurs in vagotonia. Asthma may exem- 
plify periodic vagus irritation. Anaphy- 
laxis seems to occur especially in vagOr 
tonics. This applies also to eructations, 
hyperacidity, sensations of fuUnteM^ pres**- 
sure, acute distension, pyloro^a^, vom- 
iting, etc. The intestinal symptoms are 
spastic consttpatkj^nv , periodic . 


mucous colitis, and rigtsW 
rotic genital symptonis may also: 

Patiiology.— The internal sepretiOns are 
believed to be at fault. Vagofonia occurs 
in the young and constitutionally inferior, 
and may be related to status lymphaticus. 

Treatment.— Atropine improves the spas- 
tic states of vagotonia, but must be given 
pcrseveringly in ascending and descending 
doses (Sublinski). Arsenical waters were 
also found useful. Atropine is very help- 
ful in dysmenorrhea of vagotonic origin 
(Spitzig). In some it produces flushing, 
tachycardia and cerebral excitement, as in 
a child observed by Boehm, but adrenalin 
proved helpful, temporarily. As a matter 
of fact, vagotonia rests merely on theo- 
retical grounds. S. 

VALERIAN. — V^alerian is the rhi- 
zome and rootlet of V^aleriana officinalis 
(iiat. ord., ralcrianacctf). It contains oil 
of valerian, composed of esters of valeric 
(valerianic) acid, chiefly borneol valerate. 

PREPARATIONS AND DOSES.— 
Valeriana, IJ. S. P. (valerian). Dose, 30 
grains <2 Gm.). 

Tinciura valcriamr, U. S. P. (tincture of 
valerian), a 20 per cent, preparation. Dose, 

1 to 2 fluidranis (4 to 8 c.c.). 

Tinctura valeriana; avunoniata, U, S. P. 
(ammoniated tincture of valerian), made 
from powdered valerian, 20 parts, and 
aromatic spirit of ammonia, enough to 
make 100 parts. Dose, 15 to 60 minims 
(1 to 4 C.C.). 

Ammonii valcras, U. S. P. (ammonium 
valerate or valerianate), occurring in 
colorless plates, very soluble in water or 
alcohol. Dose, 7 Vi grains (O.S Gm.). 

Zinci Valeras, U. S. P. (zinc valerate or 
valerianate), occurring in white scales, 
soluble in 58 parts of water and in 35 of 
alcohol. Dose, 2 grains (0.12 Gm.). 

Among related unofficial compounds arer 
hromural (monobromisovalerylurea), 5 to 
10 grains (0.3 to 0.6 Gm.), and validol 
(methyl vi^lerate), 10 to 15 drops, 

PISYaiOIrOaiCAI* ACTION.— Vale- 
rian iy held by many to extart a pronottneed 
atimulating effect bn those uerebiral cen^ 
ters which exert |)aych^ coiitrol,. thus 
having the pt^wer uliay 
.Valeric ' 

fatW bxicMff 1 the efiect of the fluid \ 



yARiaEtiiA;, 


vaierlan preparations, and the effect of 
the salts is practically limited to that of 
the combined metals or alkaloids (c,g., 
qttinme). The volatile -valerates, such as 
borneol valerate, seem to act largely like 
valerian itself. 

tHEKAPEUTICS.— Valerian is by 
many held to be useful for the relief of 
various forms of functional nervous dis- 
turbance associated with overexcitability 
or exhaustion of nervous tissues. It is, 
therefore, administered in general nerv- 
ousness, nervous insomnia; insomnia after 
acute infections, nervous headache or tin- 
nitus aurium; gaatralgia, neurasthenia, 
hysteria, nervous tachycardia, the cardiac 
palpitation of srn(3kers and alcoholics; vas- 
cular, gastric, intestinal, and sexual neu- 
roses; congestive dysmenorrhea, the vom- 
iting of pregnancy, and climacteric dis- 
turbances. Artuiiatic elixir and the oils 
of gaultheria and pcppenniiit arc among 
the best agents for disguising the un- 
pleasant taste of valerian. The am- 
moniated tincture of valerian is a useful 
preparation where combined stimulating 
and carminative effects are desired. S. 

VALVULAR DISEASES OF 
THE HEART. See Endocardium 
AND ITeart, Diseases of. 

VARICELLA, -definition.— A 

mild, contagious, eruptive disease, also 
known as chicken-pox, occurring chiefly 
during childhood and youth. 

SYMPTOMS. — The incubation varies 
from 10 to IS days. Although the enip- 
tion often appears first, there is generally 
slight chilliness, a temperature ri.se of 
2“ or 3 ^ F. (l.r or l-S® C), restless- 
nes.s and peevishness, slight pains in the 
head and back, and general lassitude. In 
24 or 36 hours a strictly vesicular erup- 
tion appears, more upon the trunk of the 
body, but some on the face and neck. 
The fever continues, and new ve.sicles ap- 
pear, especially on the face and scalp, for 
3 days, after which the indisposition 
quickly disappears. The vesicles have no 
hard or Indurated base, are mostly Ovoid 
in shape, and fliled with a slightly turbid 
setum, wMch gives them, a pesrl:i? hue.- 
; becoihe' -c'onffuent'' ;■ 'Eich; 

veskJe'begijis ''.to 


or 36 hours after it appears, and form a 
thin, Ught-brown scab. Consequently the 
first vesicles are often seen dry when the 
later ones are just appearing. In 5 or 6 
days the eruption has all become dry and 
the scabs fall off, generally leaving no 
indentations or permanent scars. In a 
small percentage of the cases, however, a 
very few distinctly pitted and permanent 
scars have been left these probably re- 
sulting from scratching or otherwise caus- 
ing inflammation to extend deeper into the 
cutis vera. The duration of the di.sease 
from the first indications of fever to com- 
plete convalescence is generally from 7 to 
10 days. Very rarely the vesicles appear 
in the mouth and fauces, and cause much 
annoyance to the child in eating. 

In some ca.ses the appearance of ves- 
icles on the skin is preceded a few hours 
by small, red spots. Rarely the eruptoin 
is hemorrhagic. Cases have also been 
recorded in tuberculous, anemic, and 
otherwise unhealthy children, and leaving 
gangrenous — 7'ariceUa gangreenosa — phag- 
edenic, or troublesome sores. Nephritis 
and paralysis have also been noted. In 
a few instances focal lesions of the cen- 
tral nervous system (encephalomyelitis) 
have been observed. Varicella occurring 
in previously healthy children, however, 
rarely is followed by any troublesome 
complication. 

DIAGNOSIS. — The sudden develop- 
ment of the pearl-colored vesicles, the 
trfling general symptoms, the early reso- 
lution of the eruption, render the diag- 
nosis quite easy. From rubeola varicella is 
distinguished by the absence of cough 
and catarrhal symptoms and the appear- 
ance of the eruption on the second instead 
of the fourth da}'. From scarlatina it is 
distinguished by the mildness of the feb- 
ril: symptoms and the absence of intense 
redness and soreness in the fauces; and 
from both it and rubeola by the eruption 
appearing in plain, scattered vesicles con- 
taining fluid instead of mere red points or 
examherns. From varhla it is differeni- 
tiated by the absence of 3 full days of 
active fever and severe pain in the back 
ai^ bead before the eruption appears. 
The latter presents at ofiee an oval vesicle 
without any hkrdi. eW^ted base as in 
Vttriota; aii4 H^progres^ it begise to 
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shrivel, then idries up in two days, and 
has disappeared before a variolous papftle 
would have completed its development 
into a pustule. 

ETIOLOGY.— Though very contagious, 
there is no known cause of varicella. It 
prevails chiefly among children, and. in 
epidemic periods, only seldom attacking 
persons during adult life. 

PROGNOSIS. — I'^ncomplicated varicella 
rarely, if ever, terminates fatally. 

TREATMENT,— Rest, in dean, well- 
ventilated rooms, at a conifortable tem- 
perature. with a plain, digestible food, and 
strict personal cleanliness, is all that is 
required in a very large inaj<.)rity of cases 
of varicella. If a case is met with during 
the eruptive stage with scanty and high- 
colored urine and inactive bowels, a solu- 
tion of bitartrate of potassium in cold 
water and rendered palatable by the addi- 
tion of sugar, may be given in doses 
suited to the age of the patient until the 
kidneys act more freely and the bowels 
arc moved. 

If the ''esicles appear so numerous on 
the face as to cause much heat or discom- 
fort, they may be kept moist with an equal 
mixture of glycerin and rose-water. D. 

VARICOCELE. See Penis and 
TK. sTu;id£s, Diseases and iNjuKfEs of. 

VARICOSE VEINS AND 
ULCERS. See VASciq.AR System. 

VARIOLA (SMALLPOX). - 
DEFINITION. — An acute, infec- 
tious and hij^hly contagious disease, 
characterized by' severe constitutional 
symptoms and the appearance on 
about the fourth day of a multilocu- 
lar, macular eruption, which subse- 
quently changes to papules, vesicles 
and pustules. 

SYMPTOMS. — The period of in- 
cubation is from one to three weeks, 
usually about two weeks. The pro- 
dromal symptoms, lasting three or 
frmr day.s, are high temperature, rapid 
pulse, malaise, headache, seveire back- 
ache, vomiting, chill, and someto 


delirittni or 

stage of the dvscmt yoang. k- 
fants frequently succumb. At .this 
time a scarlatihal rash^ be: |iyes- 
ent, usually on the ubd^ 
and legs, and at the same time smalt 
red papues on the hard and soft 
palate and other parts of the mouth. 
The presence of this scarlatinal rash 
and papular eruption in conjunction 
with the constitutional symptoms is 
very diagnostic of .smaIlj>ox before 
the appearance of the true eruption. 

After finir days of the foregoing 
.symiptoins the typical macular rash 
makes it.s appearance, which rapidJv 
bec(mies papular, presenting a shot- 
like feel to the linger. This rash usu- 
ally'- appears first on the forehead, 
from which it spreads rapidly- over 
the entire ]>ody. At the time of its 
appearance the temperature will fall 
several degrees and the constitutional 
symptoms quickly subside. Twenty- 
four hours after the aj)pearance of the 
papular eru|)tion a small vesicle will 
be noticed on the summit of each 
papule, which ra])idly enlarges, and is 
fdjed with a clear serum. Gradually 
a central depression or umbilication 
grows on each vesicle, and the vesicle 
is converted into a pustule, the con- 
tained fluid having a yellowish color. 
At this time, which is usually about 
the eighth day of the eruption — at 
wdiich time it is distinctly pustular — 
secondary fever develops. The pus- 
tules are present for a number of 
days, and then slowly begin to dry 
with the formation of a brown scab. 
Following the falling oflf of this 
scab, the characteristic pitting will be 
noticed. 

Atbuminuria is pre^t In most 
cases. Leucocytosis is the nde ie 
this disease..^ , 






■- ■ lorwi which has 

beett .nrnioM ^^Mfiaent sma%ox is oc- 
casiooaily met with, and is so called 
€tf of the ves- 

idea ib cdalesce* This form is ac- 
com|>aitbd by considerable edema 
and -infiltration in the pustular stage, 
resulting in such extreme disfigtire- 
ment of the face that the patient is 
scarcely recognizable. In addition, 
tliis form of the disease is acctim- 
panied by a never-to-be-forgotten 
odor. 

Another form called varioloid (de- 
scribeicl in the next articled is a type 
of the disease that has been modified 
by vaccination. 

DIAGNOSIS. — The diagnosis of 
smallpox before the appearance of 
the rash may usually be made with a 
fair degree of accuracy, especially 
when, in addition to the severe con- 
stitutional symptoms mentioned, the 
scarlatinal rash and the papular erup- 
tion in the mouth are present. After 
the skin eruption appear.s, the diag- 
nosis is rarely difficult to make, the 
only disease with which one would he 
likely to confust it being cliicken-pox. 

During the invasion stage and before 
the appearance of the prodromal rashes 
the diagnosis, according to A. E. Thomas 
as modified by H. W. Hill (Laucet-CIinic, 
Jan. I, 1912), must be made from the fol- 
lowing diseases: — 

Scarlatina . — ^VVith rash absent or "missed." 
Condition of tongue, cervical lymph- 
glands, tonsils, nose discharges, injection 
of soft palate (enanthem), circum-oral 
pallor, history of vomiting and sore throat. 
Backache, absent or slight. 

McasUs.'-^.cryza, photophobia, lachryma- 
tion, Koplik’s spots, backache absent or 
slight 

Typhoid Pevrr.— Although this has not an 
acute onset, many ca.se8 when smallpok Is 
rife are reported as smallpox. Attention 
shotild he paid to (tf) gradual rise of tem- 
j^erattxre at onset; asci^*V on chafi; 


tf) early i^istaxis or deafness, not com^ 
mon; (c) Widal reaction; (d) tympanites; 
(e) condition of tongue; spleen, stools. 

IftfiueHsar^Hete the diagnosis may be im- 
possible until the time interval for the 
appearance of the ra.sh has passed. The 
muscular sorencs.s and prostration are 
both generally much more exalted in in- 
fluenza than in smallpox. The history of 
exposure and the presence of an epidemic 
are of special importance here. The 
bacillus may sometimes be isolated from 
the sputum. 

Meningitis . — The history, with the pres- 
ence of a possible cause, r.p., suppuration 
of the middle ear or tuberculous focus in 
a lung, is important. The subsequent 
course, with the attending palsies, gen- 
erally soon clears up the issue. Backache 
IS uncommon. 

Cerebrospinal Meningitis . — Ketraction of 
the head; rigidity of the neck muscles; 
Keniigs sign; pos.sibIe presence of the 
bacillus in the nasal discharge or in the 
fluid obtained by lumbar puncture. 

ETIOLOGY. ^Tn 1892 Guanieri 
described a parasitic protozoa called 
Cytoryctes variolce. which is now be- 
lieved by some to be the specific mi- 
cro-organism of smallpox, but the 
question is far from settled. 

The cytoryctes of Guarnicri, while 
specific for smallpox, is not an organ- 
ism, but a reaction product of the 
cell, and can be demonstrated at 
will in infant lymph. The cytoryctes 
may sometimes be found to contain 
a minute, coccoid, blue stained 
(Giemsa) corpuscle in groups. These 
may or may not be a form of the 
actual microbic exciter, but at any 
rate is commonly as.sociated with the 
supposed cause of the disease, which 
does not stain with Giemsa, and 
which passes through u Berkfeld 
filter. 

. The bodies which the writer has 
been studying for a number of years 
are in reality the causative agent of 
variola aiid vaccine. They are very 
small, round, sharply defined, coccus- 
like objects, which divide directly. 
On many of these bodies one can see 
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a very delicate, filamentous process. 
Frquently the bodies are found in 
pairs, which are united by a filament; 
this appearance is even more striking 
with dark illumination. The two 
bodies seem to dance about, ap- 
proaching and receding from one an- 
other. As von Prowacek has shown, 
this is Brownian movement. E. 
Paschen (Dent. med. Woch., Oct. 30, 
1913). 

Smallpox is the most highly con- 
tagious of all infectious diseases and 
spreads through every known me- 
dium of communication. The germ 
will live for years if kept from light 
and moisture. All ages are suscep- 
tible, children slightly more so than 
adults, but the degree of susceptibil- 
ity varies according to the vital re- 
sistance of the individual rather than 
the severity of the infection. 

PROPHYLAXIS.— The only pro- 
phylactic measure of any value is 
vaccination (q, v .) ; the disease may 
undoubtedly be prevented by this 
mea.surc. Thus, during 20 years in 
Prague, each 10, (XX) vaccinated per- 
sons yielded 27 cases and 1 death, 
while 10,000 uiivaccinated persons 
yielded 830 cases and 247 deaths. 

TREATMENT. — Given a case of 
smallpox during the stage of inva- 
sion, the treatment would be largely 
symptomatic. Later frequent bath- 
ing will be much appreciated by the 
patient; an ice-bag to the head and 
hot-water bottle to the feet may be 
used to reduce the temperature; the 
bromides will be found of consider- 
able benefit in vaew of the extreme 
discomfort that accomf)anics this dis- 
ease, and a diet that is nutritions and 
easy of digestion should be e*nployed. 
One of the causes of the grea^st suf- 
fering is the intense itching is 
present, for which cold 


or various inunctions, especial >fiiose 
containing phenic acid^ may be used 
with considerable benefit. Stimtda- 
tion may be necessary in an emer- 
gency, but should not be used as a 
routine treatment. Sudden collapse 
may at any time demand active stim- 
ulation, and for this purpose alcohol 
may be employed. 

Dry plaster of Paris is the best ap- 
plication for diminishing the .sup- 
puration and mitigating the subse- 
quent pitting, as well as for allaying 
the intense itching and overcoming 
the loathsome odor of the disease. 
Its good effects arc most noticeable 
in severe cases of confluent smallpox, 
which arc prone to terminate in deep 
cicatrices and actual deformity of the 
face. 1. Zdanovitch (Semainc med., 
July IS, 1908). 

Ten grains (0.65 Gm.) of hydrar- 
gjrrum cum creta, 3 times a day by 
mouth, continued for 6 days, pro- 
duces no symptoms of poisoning in 
smallpox (with natives of India). 
The drug appears to have a marked 
action in modifying and reducing the 
severity of the disease. Nesfield 
(Indian Med. Gaz., Oct., 1908). 

The writer has treated 85 small- 
pox patients with a mixture of 10 
* parts of iodine and 90 of glycerin, to 
shorten the pustular stage. The 
preparation was painted over the pus- 
tules two or three times a day. The 
results were the drying of the lesions, 
absorption of the toxin, arrest of tis- 
sue dcvstruction, and prevention of 
subsequent pock-marks. All the 
cases recovered. Their average stay 
in the hospital was only 12 days. 
C. S, Kockhill (Jour. Amer. Med. 
Assoc,, Jan. 27, 1912). 

The local application of ahimlnum 
acetate in alcohol reduced the pain 
and itching so much that the ph- 
tients clamored for it The writer 
used 50 parts of the alutnihum ace- 
tate to 1000 parts of alcoWl recti-* 
ficatua; coUba dipped in; this wet laid 
M , over 
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liHc. Tli^ dkest, 'ftbdotnen »nd back 
' were also dressed with the same mix- 
ture, alternately during three hours. 
Pitting seemed to he materially 
checked. Tracger (Thcrap. der Ge- 
genwart, May, 1915). 

In 64 cases of smallpox the writer 
obtained a mortality of only 12.5 per 
cent., compared with 21 per cent, in 
134 cases treated by former methods, 
by using a 10 per cent, solution of 
spirit of camphor in 90 per cent, 
alcohol as a local application several 
times daily, followed by painting with 
a mixture of iodine, 1 part, and glyc- 
erin, 2 parts. Warm baths with lysol 
solution were given daily besides, 
neutralizing the fetid odor of the dis- 
ease. T. Taboada (Cronica Mcdica, 
Mar., 1916). 

A form of treatment by the iise of 
light, which is filtered through red 
glass, has been menti(3ned from time 
to time to prevent suppuration, but 
with very varJable results. 

Siippurjition in the pustules of small- 
pox will never he .so inlcnsc if the 
patients arc treated with red light 
It is therefore customary in many 
hospitals of the Far East to place 
smallpox patients in wards with 
windows of red glass. The writer 
praises this treatment, but mentions 
as serious drawback the difficulty of 
ventilation when no ariiticial sy.stem 
has been installed. Dreyer (Miinch. 
med, Woch., Aug. 2, 1910). 

The Strictest isolation and quaran- 
tine should be practised from the 


washing his Imds and face in a weak 
bichloride solution and thoroughly 
brushing his clothes, if a gown and 
cap is not provided. 

H. Bhooker Mills, 
Philadelphia, 

VARIOLOID AND VACCI- 

NATION.— Although varioloid is but a 
mild form of variola, treated above, which 
may occur in individuals who, though un- 
vaccinated, may be endowed with insus- 
ceptibility to the latter disease, it is also 
met occasionally in subjects who have 
been vaccinated. Hence its presence in 
this article. 

VARIOLOID. — ^This is but a mild form 
of smallpox (described above). While the 
initial general symptoms are virtually the 
same, an erythematous rash usually pre- 
cedes the typical eruption. The latter is 
quite scanty, appearing both on the face 
and trunk, and proceeds only, as a rule, 
to the vesicle stage. The vesicles may, 
however, be found in groups here and 
there, differing in this from smallpox. 
They usually appear about the end of the 
second day and continue until desiccation 
begins — abr>ut the .sixth day. What fever 
there is usually ceases on the appearance 
of the eruption, and does not recur. Com- 
plications worthy of the name are prac- 
tically never witnessed. The treatment Is 
the .same as that for .smallpox. 

VACCINATION. — This term is applied 
to a procedure through which, by inocu- 
lating human subjects with lymph from 
the vesicles of heifers or of human sub- 
jects suffering from cowpox (vaccinia) 
they are rendered more or less immune 
to smallpox. 


very beginning; a bedpan should be 
kept under the bed containing a solu- 
tion of equal parts of chloride of lime 
and strong vinegar. To prevent the 
infection of outsiders by the phy- 


fl say "heifers” here, instead of "cows” 
because a personal study of the subject 
at the Institut Vacctnog^nc of Bnjssels, 
Belgium, emphasized the importance of 
employing only heifers nnt older than 
seven months to obtain the lymph, if com- 


sician, a dram (4 Gm.) each of 
dilonte of potash and hydnx4tU>rtc 
add i^uid be ihiaM in an adjoimtig 
rooni at the time ik the physid&h's 
in which should pre^ 

'psm himself- 


plications, local and general, from this 
souirce are to be avoided. Humanized 
lymph is no longer used, owing to the 
danger of transmittmg disease, syphilis 
in particular. $J . , 

by the 

War Departihettt. which has been emi- 
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nently successful, is described by Dr. £. 
C Cody, as follows, the vaccine used be- 
ing that available to the profession at 
large, t.e., the lymph furnished by the 
large manufacturers of the country:*— 

The area is cleansed with green soap, 
then alcohol; dried with cotton or gauze; 
abrasions made by scraping or scratching 
on the selected area, three being made, 1 
inch apart. Instrument, ivory point or 
sterile scalpel. Dressing, sterile gauze, 
preferably, sometimes vaccine shield. 
Dressing changed as often as neces.sary 
to keep it clean and in good cemdition; if 
the vaccination is successful the .second 
dressing is always sterile gauze. If pri- 
mary vaccination fails, the process is re- 
peated in a reason al)lc time, and is again 
repeated if the second attempt fails. 

The U. S. Public Health Department 
holds (bat the best method is the simplest; 
hence, it uses scarification. Vaccination 
shields are avoided and aseptic bandages 
used. The arm having been dressed after 
the operation, the patient returns in 7 
days, or earlier, if constitutional or .se- 
vere local .symptoms appear. The dress- 
ing is removed in succes.sful cases reveal- 
ing “a section of a pearl on a rose leaf.” 
A bland ointment with sterile dressing is 
then applied, to protect the lesion until 
it is dry. If the vesicle has not matured 
and a mere scratch remains, rcvacciniition 
a week or two later at the site of the first 
attempt revives the latter, causing it to 
run a short course .synchronously with 
the second inoculation. 

The most commonly employed method 
is to cleanse the skin — of the left arm 
about the deltoid preferably, and not the 
leg, which is more readily infected — with 
alcohol and to express the contents of 
the capillary tube on the cleansed area. 
The latter is then scratched with a steri- 
lized needle through the vaccine, but not 
sufficiently deep to draw blood. The .side 
of the needle is then placed over the 
scratches and the vaccine fluid rubbed 
in. The slight wound is then dressed 
aseptically. 

According to many observers, and the 
New York State Commissioner of Health, 
the best possible cover for thie little 
wound is the dried vaccine matter and 
clean unbroken scab or skin with which ^ 


nature covers the vaccinated spot Some- 
times a shield is put over it at hrst, hut 
it had better be left oft after a day or 
two. If it is worn it should be removed 
every day and the skin washed gently in 
water that has been boiled, and with a 
clean towel. When replaced the shield, 
al.'io carefully cleansed, should not inter- 
fere with the circulation. 

PREVENTION OF INFECTION.— 
When soiled arms, such as those of im- 
migrants, laborers, coolies, etc., are to be 
vaccinated, the danger of infection is pre- 
vented by the use of iodine, suggested by 
Major E. E. Waters, of the Indian Med- 
ical Service. The arm is painted with 
tincture of iodine, and at the same time 
the vaccinator, as he holds the arm, paints 
his left thumb-nail. The lancet blade is 
dipped in the tincture and allowed to dry. 
.A sufficient quantity of lymph is extracted 
from the tube with the now sterile knife 
and placed either directly on the iodined 
arm or on the left thumb-nail; vaccination 
i.s then performed through the iodined 
skin and no dressing is applied. 

I.sadore Dyer holds that the vaccination 
injury should stop at the v'e.sicle, that the 
pustule is only a sign of local infection, 
and hcncc should be prevented. There- 
fore, he advises breaking the vesicle and 
treating the vesicular lesion antiscptically, 
and suppuration will thus be prevented. 
Such a method prevents glandular en- 
largements, erythemas, and other erup- 
tions. Albert and Holden found that the 
best antiseptic measure after opening the 
vesicle was to apply tincture of iodine to 
it as soon a.s possible after the latter has 
formed, and repeating the application 2 
or ,3 days later. By this method they 
succeeded in either preventing pustule 
formation or so limiting it that the sev- 
eral pustules which formed did not coa- 
lesce. As a result, the vesicles would 
soon dry up and form a small, dry scab^ 
In not one of 116 cases so treated was 
there secondary infection with pus-pro- 
ducing bacteria, whereas in those not so 
treated about 30 per cent, were second- 
arily infected. 

Acupuncture Metlho^.*—:This method, in- 
troduced hy H. W. mn (wm, aim# to 
do away nrith the oidcr methods^ #11 of 
which facilitate itkfisctloii cd . 
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Tlwj am Is wasbad with soap and water, 
then with alcohol, and finally with ether. 
A atnall drop of vaccine is deposited on 
the clean surface. The vaccinator's hand 
is closed on the arm from behind, so a.s 
to draw the skin tight in front, and a 
carefully asepticized sewing-needle point, 
held slantingly nearly parallel with the 
skin, is pressed against the skin through 
the drop of vaccine. Then it is that 
Mihw of an inch of the point sticks 
through the upper layer of the skin, 
carrying the vaccine with it. The needle 
is instantly withdrawn and another punc- 
ture exactly like the lir.st is made close 
beside it, until six punctures are made in 
tl»e space of lie, of a square inch or less- 
The \vht)le process of puncture takes per- 
haps fifteen seconds. At once, with a bit 
of sterile gauze, the surface vaccine is 
removed, and the sleeve drawn dowm. 

SYMPTOMS.— After vaccination no ap- 
preciable elfcet is produced until the end 
of the fourth day. Then, at the point of 
intr()du<'tion, will appear a small, hard, 
elevated papule with a minute vesicle on 
its apex, very closely resembling the in- 
dividual papules of variola. The papule 
continues to enlarge in all directions for 
4 days, the vesicle becoming first flat- 
tened, then indented in its center, and 
tilled with transparent lymph. During the 
fifth day inflammation commences, indi- 
cated by an areol.a of rcdne.ss, swelling, 
and a slightly turbid appearance of the 
lymph in the ve.siclc. The swelling and 
redness around the pustule coiuinue to 
increase for 3 or 4 days, accompanied by 
slight .symptoms of general fever, when a 
dark-brown spot appears in the center of 
the pustule now fully distended with 
I.)urulent fluid. From this time all fcel- 
ing.s of general fever di,sappear, the areola 
of redness and swelling diminishes, and 
the dry, brown spot increases until the 
pustule has become replaced by a thick, 
brown scab, under which cicatriaation 
takes place and the scab falls off, leaving 
an indented or pitted cicatrix, or scar. 

The process of desiccation; usually oc- 
cupies from 7 to 9 days, making the 
whole time from the introduction of the 
virus to the complete cicatrization of the 
pustule abemt 3 w^ks. As a rule,, th vae- 
ctttfttiOA, papules M the p<^nts ' 


where the virus has been introduced; but 
in a very small percentage of cases a few 
papules have appeared on other parts of 
the surface. 

REVACCINATION.— Although the 
protection afforded by vaccination has 
been known to continue indefinitely in the 
majority of case.s, the period of absolute 
immunity la.sts, as a rule, but 10 or 12 
years, the minority being mainly com- 
posed of individuals in whom it lasts but 
7 or 8 years. Thorough protection can 
only be expected, therefore, by renewing 
vaccination every 7 years, and when an 
epidemic prevails. Repeated vaccinations 
failing under these conditions, tends to in- 
dicate that the rebellous subject i.s still 
protected by his earlier vaccination, Even 
.should infection occur in such a person 
the disease — though transmissible as 
smallpox to an unvaccinated subject — 
would prove relatively benign in practic- 
ally every instance, constituting the .syn- 
drome described above: Varioloid. 

Efficacy of Vaccination. — As may read- 
ily be ascertained in any smallpox hos- 
pital, recently vaccinated persons, includ- 
ing children, can live in such an institu- 
tion, wait on the patients therein, breathe 
its contagium-laden air, and totally escape 
the disease. recalled by Gay recently 
{fiosion Medical and Surgical Journal, 
April 6, 1916), smallpox caused, before 
the discovery of vaccination by Dr. Wil- 
liam Jenner, a tenth of the deaths in 
ordinary times, one-half in epidemics, and 
destroyed, maimed, or di.sfigured one- 
fourth of mankind. The evidence that 
vaccination practically prevents smallpox 
at the present time is overwhelming. 
Countries that are most efficiently vacci- 
nated suffer least from the scourge. To 
give but a few examples, Germany, where 
vaccination is obligatory, has been free 
from the disease for more than 40 years, 
while the adjacent nations arc never free. 
Systematic vaccination by the surgeons of 
the United States army in 6 provinces of 
the Philippines, having an approximate 
popiliation of one million, reduced the 
annual smallpox mortality from 6,000 to 
nothing. During the succeeding 5 years 
there was not a death from this disease 
in this region of a vaccinated person. In 
amaUppsc l>roke otit in Montreal; the 
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upper classes protected themselves by 
vaccination and escaped; the ignorant 
classes refused, and 3000 perished. If any 
event in human affairs has been demon- 
strated beyond a reasonable doubt, it is 
the great benefit to be derived from timely, 
efficient, skillful vaccination against small- 
pox* S. 

VASCULAR SYSTEM. DIS- 
ORDERS OF, — Several of the more 
important disorders of this class, ar- 
teriosclerosis, aneurism, angioma, an- 
gioneurotic edema, etc., having al- 
ready been considered, this section 
will be devoted to. conditions which, 
though not as firequently encoun- 
tered, occupy a prominent position in 
nosology. 

RAYNAUD’S DISEASE. — This 
malady, also termed in its advanced 
stage symmetrical gangrene (see also 
fourth volume, page 7%), is the re- 
sult of spasm of the arterioles, espe- 
cially those of the extremities, which, 
by impeding the arterial circulation 
in the latter, provokes in them pallor, 
coldness, tingling, pain, and cyanosis; 
and in some cases, when the vascular 
obstruction is complete, gangrene. 

S 3 miptoms. — In the early stage 
of the disease, the only .symptoms are 
such as would suggest slight freezing 
of the fingers or toes, the tip of the 
nose, the margins of the ears, etc., 
with their usual attendants, pallor 
and numbness. After a few hours, 
perhaps, or on returning to warmer 
quarters, there is slight tingling and 
hyperemia, soon followed by the res- 
toration of normal conditions. Later, 
similar phenomena recur, but this 
time they may be more nfiadced, 
cyanosis, burning pain, followed by 
pulsative congestion suggesting the 
presence of severe chilhiains-^whieit 
local disorder is cicely 


Such mild attacks may reciir 
quently, or, perhaps, only ohce ot 
twice, ^ but ultimately there occurs 
one in which, after exposure to cold, 
the blueness or cyanosis of the 
fingers persists, and their projecting 
portions, the pads or knuckles, or, per- 
haps, the tip of the nose or margins 
of the ears swell and become bluish 
black, and finally slough off as necro- 
tic tissue, leaving .scars. Or, after 
the preliminary pallor, coldness, etc., 
severe pain, extending perhaps to the 
hand, occurs, and cyanosis and gan- 
grene of one or more fingers or toes 
follows, the first phalanges in marked 
cases being lost. Similar attacks 
may follow at wrecks’ or months’ in- 
tervals, but in the more severe cases 
a hand or fcK)t, or both upper or 
lower extremities, require amputa- 
tion, owing to appearance, finally, of 
symmetrical gangrene. In such cases 
the suffering may be acute. 

Hemoglobinuria may accompany 
the attacks or supplant them, and is 
more common in children than in 
adults. Urates are often found in the 
urine; sugar occasionally. The hem- 
oglobinuria is doubtless due to in- 
volvement of the renal vascular sup- 
ply in the morbid process. The 
latter may also affect the vessels of 
any organ, even the cerebrospinal 
system, and thus cause convulsions, 
melancholia, hemiplegia, aphasia, and 
finally death from exhaustion. In 
.some patients the disease ceasf^ 
spontaneously. 

Btioiogy and Patfaogeneafai. — Ray- 
nauCs disease is uncommon,, but 
seems to be mort frequent among 
Hebrews than among oth«f rac^i^ 
the largest projpiprtion oexurnng Jfi 
and between the tentii and 
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or old are j^ot exempt. A neuro- 
pathk heredity' or the presence of 
neurasthenia, qpilepsy* gout, mi- 
graine, mental disorders, hysteria, or 
other neuroses seem to predispose to 
it; also arteriosclerosis, sexual ex- 
cesses, syphilis, malaria, various in- 
fections, lead and benxine poisoning. 
As to the immediate causes, cold 
weather, frequently recurring chil- 
blains, frequent immersion of the 
hands in cold or hot water, as in 
certain occu{3ati(:>tis, and menstrua- 
tion have been incriminated. Several 
acute cases, in which fright and ex- 
posure to cold and wet concurred, 
were observed after the recent earth- 
quake in the Abruzzi, Italy. 

Raynaud, w'ho, in 1862, gave the 
disease its true place in nosology, 
maintained that it was a neurosis of 
central origin, what arterial or per- 
ipheral nervous lesions he found be- 
ing evidently secondary, gangrene 
occurring without such lesions to ac- 
count for it. That contraction of the 
peripheral arteries accounts for the 
local syncope has been shown by the 
reduced caliber of the radial, retinal, 
and other vessels, but the nature of 
the process has remained obscure. 

From my viewpoint, the arterial spasms 
arc due to two concomitant factors: 1, 
Abnormal excitability of the cutaneous 
fibers of epicritic and protopathic sensi- 
bility— the former of which are not stim- 
ulated by cold above 26" C. (78.8" F.) 
and the latter by heat below 37* C. 
(98.6* F.). 2. Abnormal excitability of 
the spina! cells, probably sympathetic, 
which govern the vasoconstrictor nerves 
of the cutaneous atterioles. When the 
cutaneous seni^ory terminals mentioned 
are exposed to temperatures, cold or heat, 
capable of exciting them, they stimulate 
with abnormal vioience the overaensttive 
cedfs ;aM rtflexly^pri^uce a pe«^- 
;e^:.'V«aoi|ibt0r^ ..'spaaini'-lip, 


shown that when the skin of exposed 
areas was covered with a substance, flex- 
ible collodion, for instance, which pro- 
tected its sensory terminals from contact 
with air at a temperature capable under 
ordinary circumstances of provoking a 
.spasm, the latter failed to occur. 

Treatment — ^Any underlying cause 
of the disease (see under Etiology) 
should, if possible, be eliminated. In 
practically all cases removal to a 
warm and equable climate affords 
marked relief, and sometimes insures 
a cure. Hot air has been recom- 
mended by Bensaude; radiant heat 
baths, or the more convenient warm 
poultice and warm bath tend to 
arrest the attacks of local syncope 
where cold is the spasmogenic agent. 
Amyl nitrite inhalations occasionally 
do so. To prevent their return when 
the patient is obliged to be out in 
cold weather I have u.sed as adhesive 
covering flexible collodion, which 
does not crack, with excellent results, 
in addition, of course, to the usual 
warm gloves or stockings worn by 
the patient as a rule. The collodion 
is painted over the fingers and toes, 
and thus coating the cutaneous sen- 
sory terminals for cold. Beck found 
a 10 per cent, solution of ichthyol to 
afford marked relief. 

To oppose the tendency to angio- 
spasm thyroid gland has been used 
by Battus and Osborne, but sodium 
iodide in large doses is at least as 
efficient and need not be closely 
watched; it may be given with so- 
dium bromide to reduce the hyper- 
sensitiveness of , the spinal centers. 
Nitxog^rcerin has been recommended, 
but it fails in most cases; the spirit 
ol tiitrous ether^ 30 drops taken when 
ah attack is starting, sometimes ar- 
rets it in patients given the jodides 
bix^idha* 1^^^ al^ye. B3e<> 
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tricity, massage, or the Tourniquet 
were recommeoded by Cushing, but 
such measures are often painful and 
not always efficient The treatment 
indicated when gangrene occurs has 
already been reviewed in the fourth 
volume, page 799. 

ERYTHROMELALGIA. — This 
disease, also known as red neuralgia 
and Weir Mitchell’s disease, is char* 
acterized by neuralgic pain, tender- 
ness and congestion of the feet, and 
sometimes of the hands when these 
are dependent, and after severe exer- 
tion or use of these extremities. 

Symptoms. — 'I'enderness of the feet, 
especially of the soles or palms, fol- 
lowed by actual burning pain mark 
the onset of most cases. The af- 
fected extremity will then be found 
to be the seat of a congestion, with a 
local rise of temperature, and more 
or less covered with irregular patches 
of redness, the arteries pulsating ab- 
normally. After a time, cyanosis 
may appear, the affected extremities 
becoming either purplish red or 
pallid with bluish hue, and cold. 
These symptoms are aggravated by 
warmth (including warm weather), 
the dependent position and exercise, 
and eased by add. The onset of the 
symptoms may be more or less sud- 
den and paroxysmal, their gravity in- 
creasing up to a more or less marked 
acme, which is followed by an equally 
gradual recession to normal. There 
is no edema, and the local hyperemia, 
even if it proceeds to cyanosis, does 
not lead to gangrene. Paresthesia 
and hyperesthesia of the affected re- 
gion are usual. Otherwise the health 
is noirmal, the di.sQrder oocurriug only 
when the affected member depend* 
ent, as in standing; the reflexes ai:ni 
as a. rule, exaggerated,.. ■ ' 


Etiology and Pathology*— The dis^ 
ease occurs somewhat more fre- 
quentl}'^ in males than in females. 
Puberty, menopause and infectious 
diseases may . act as predisposing 
causes. Cold and damp, frequent im- 
mersion of the extremities in cold 
water, excessive use of the limbs and 
traumatisms proved to be exciting 
factors in the relatively few cases re- 
ported, the disease being rare. Its 
pathology is still obscure, though be- 
lieved by some to be much the same 
as that of Raynaud’s disease, ie., a 
vasomotor neurosis. In some cases 
it seems to occur in association with 
disorders of the spinal a)rd and 
peripheral nerves. 

This disorder is placed immediately 
after Raynaud’s disease because, from my 
viewpoint it is to a certain extent its 
antithesis as regards the infiiietire of the 
nervous sysletn on the phenomena ob- 
served. Briefly, we are dealing here with 
a primary vasodilation instead of a pri- 
mary vasoconstriction. Moreover, the 
teachings of modern physiology tend to 
indicate that it is the vasomotor system 
and not the sympathetic (autonomic) 
which underlies the morbid process 
through excessive vasodilator impulses. 
As is well known, destruction of the vaso- 
motor center is followed by immediate 
dilatation of all the vessels of the body. 
But stimulation of certain afferent nerves 
produces similar effects rcflexly. In ery- 
thromclalgia — only from my viewpoint of 
course — we are dealing with abnormal ex- 
citation of the peripheral terminals of 
such sensory nerves— epicritic or proto- 
pathic, as the case may be — in persons 
whose central va.$omotor center sf a 
result of conditions me'ntioned above, ab- 
normally ready to respond to such vaso- 
dilator impiilses, especially when their 
occupatiou is such as to increase the f»ot- 
bid process by coiistatit^ exposure , or 
irritation.. ■ '1; 
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^ The pre- 

vailing treatment is rest with deva- 
tiosti ^ the l«ttb from six to twelve 
weeks, daily massage to promote cir- 
culatory activity, cold douches or 
cold packs, and which prove grateful 
to the patient. Rubber bandages 
have been used to facilitate locomo- 
tion. Mole^n ^las found adrenal 
gland useful,^ drfubtless owing to its 
influence on the central vasomotor 
tone, which effect tlie faradic current 
also tends to increase. Resection of 
the motor nerves to the affected area 
has been performed, but in view of 
the fact that spontaneous cure occurs 
often when the cause of irritation is 
removed, such a radical measure is 
not warranted. From my viewpoint 
adrenal gland, strychnine, digitalis, 
or, belter, digitalin in full doses are 
indicated to promote llie contractile 
[)ower of the arterial musculature 
ami thus enable it to oppose, with 
greater efficiency, the vasodilator im- 
pulses. Painting vulnerable surfaces 
with flexible collodion is efficient to 
protect tlieni against cold. Ichthyol 
painted on the congested areas when 
these persist favors their resolution. 

ACROPARESTHESIA.—This 
disease is characterized by numbness, 
tingling, and pain in the fingers and 
hands, also occasionally in other 
regions, due in most instances to ex- 
posure to cold and damp, hard usage 
of the hands, etc., in a predisposed 
subject. 

Symptoms. — ^The salient symptoms 
of the disease are tingling, “falling 
asleep,” burning, itching of the hands 
and arms, occurring either at night, 
especially tovirard mesming, or on 
using the hands, and increased by 
heat If any discoWation occurs in 
the fing:ern---<)r toea# which occasion- 


ally are also affected — they are paler 
than usual and cold, their tempera- 
ture being reduced from to 2*^ C. 
(0.9® to 3.6** F.). Paresthesia* is ob- 
served in some and anesthesia in’ 
others. Rarely the head, face, chest, 
back, and abdomen are involved. 
Numbness and stiffness of the hands 
are commonly observed. Friction, 
walking, or movement of the parts 
lend to reduce the discomfort. The 
attacks of acroparesthesia may last 
but a few minutes and recur at long 
intervals; in other cases they may 
last many hours and recur frequently, 
and even, though rarely, may per- 
sist continuously. Often they cease 
w’hcn their cause is eliminated; 
otherwise they become progressively 
worse. 

Etiology and Pathology. — Of 200 
cases studied by Lesem, 94.5 per 
cent, were in women, the majority 
being in those whose occupations 
tended to expose them to wet and 
cold, continuous hard use of the 
hands, as in tailoring, etc. The 
majority of patients were between 
the ages of 30 and 40 years. Men- 
strual, puerperal, circulatory, and 
gastrointestinal disorders appeared 
to be the chief predisposing causes. 
It has also, though rarely, followed 
traumatisms. 

Pathogenesis. — The pathology of 
the disease is admittedly unknown. 
It has been attributed to defective 
peripheral venous circulation with 
resulting serous infiltration of the 
nervous terminals; a vasomotor dis- 
turbance, etc. Oppenheim attributed 
It to extraordinary irritability of the 
vasomotor center as a result of which 
the arteries are contracted and the 
nutrition of the peripheral nerve 
endings pcrveitteA: 
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Oppenheira overlooks the fact that, 
marked irritability of the vasomotor center 
would manifest itself by hyperemia of the 
surface, and not as in the present disease 
by constriction of the peripheral vessels 
as evidenced by the primary pallor, hypo- 
thermia, numbness, etc., of the affected 
areas. The sympathetic (autonomic) fac- 
tor must be included to account for the 
phenomena observed, much as is the case 
in Raynaud's disease. It probably differs 
from the latter, however, in being brought 
about by abnormal irritation, through 
cold, wet, pressure, etc., of the cutaneous 
nerve endings of epicritic sensibility 
which, as separate sensory terminals, en- 
able us to make the hner discriminations 
of touch and temperature. The spinal 
autonomic centers, themselves irritable 
through one of the systemic factors 
enumerated, would find in the peripheral 
irritation the factor necessary to incite 
and perpetuate the disease. 

Treatment. — ^The main indication 
is to eliminate the external cause. 
This is often a difficult matter where 
a trade or other means of livelihood 
must be abandoned. Yet it is usu- 
ally j>ossible to cause the sufferers to 
modify the feature which is actually 
harmful to the affected members. 
Any pathological factor, whether cir- 
culatory, gastrointestinal, menstrual, 
puerperal, etc., must receive atten- 
tion. On the whole, the measures 
indicated are the same as those rec- 
ommended for Raynaud's disease. 

VASOMOTOR ATAXIA.— This 
term, subsequently amplified to auto- 
nomic ataxia, was first applied by 
Solomon Solis-Cohen, in 1885, to an 
abnormal condition of the sympa- 
thetic (or autonomic) nervous sys- 
tem, through which, as a result of 
hereditary or of debilitating influ- 
ences, it fails to carry on adequately 
its visceral and especially its cardio- 
vascular functions The eii^latqry 
(vasomotor) aberratiqha, 


under the incMenee of yatbus : eiK^t- 
ing causes and local detfitnehts, imy 
be constrictive, dilative, or mixed,. Of 
be local, diffuse, or general Secre- 
tory and visceromotor disorders of 
various types may be produced .simi- 
larly. The chief excitants are heat 
and cold, emotion (including worry 
and shock) and toxic agents of en- 
dogenous or ectogenous origin. 

Symptoms. — The disorders built 
upon autonomic ataxia are often 
widespread, but their peripheral (cir- 
culatory and trophic) manifestations 
are those most readily observed. 
Cutaneous marbling, angioneurotic 
congestions and edemas, varices and 
even angiomas are the external ex- 
pressions of similar conditions of the 
superficial or deeper internal struc- 
tures. Not only the conjunctiva?, 
retinae, nose, lips, mouth, tongue, 
pharynx, esophagus, cardia and py- 
lorus, rectum, larynx, trachea, bron- 
chi, but also the appendix, gall-ducts, 
pancreatic ducts, ureters, uterus, and 
other alxiominal organs, and even the 
brain, as .shown by Han sell's studies 
of the ocular fundus, may be the seat 
of these vascular disturbances. 

As a source of subjective phenom- 
ena — usually paroxy.smal, recurrent, 
and painful — such hyperemias and 
ischemias cannot but be prolific. 
While the upper re.spiratory tract 
may contribute hay fever or asthma, 
or both, to the semeiology of the 
fundamental disturbance, the skin 
may offer urticaria, ecaema, purpura, 
and falling of the hair; the gastro- 
intestinal canal, indigestion, cyclic 
vomiting, colic, membranous enmn- 
tis, serous diaanrhea, hepatic appm- 
dtcular cojic (leading ai times 
warranted'' 'op^tiohs),\ 
and gastric, ' 
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aty iiysteih, rctal cx>Iic {but not cal 
glycosuria ({tom adrenal or 
pancreatic disttxrbance), polyuria, al- 
buminuria, hematuria, etc.; the geni- 
tal sj^stem, menstrual and other dis- 
orders ; in the joints, rheumatism, 
angioneurotic swellings, simulating, 
and gout. Arthritis deformans, gen- 
uine rheumatic disorders, and tuber- 
culosis have an etiological rather than 
a symptomatic relationship with the 
condition. Paroxysmal disorders in- 
clude also migraine, pseudoangina (pec- 
toris and aMominalis) “palpitations,"* 
functional cardiac murmurs, tremors, 
muscular spasms, leg cramps, with 
epileptic seizures as an occasional 
surprise to emphasize the imfxortance 
of the nitjrbid process in point. All 
these varied phenomena, to which 
many oould be added, may, owing to 
the difTering incidence in excitants 
and local determinants, supplement, 
supplant, or complicate one another. 

The objective phenomena are no 
less varied. Besides the obvious 
dilatations or constrictions of the 
superficial vessels, we may have mas- 
sive congestion of the dependent 
parts, especially the hands, these be- 
ing perhaps pink, red, blue, or leaden, 
mottled, with the finger-tips enlarged 
and the nails, perhaps, incurved, bi- 
colored, tricolorcd, etc The whole 
gamut of Graves’s disease may be- 
come developed, even to the exoph- 
thalmos, the Stellwag and Gracfe 
signs, and the enlarged thyroid. Cer- 
tain cases present Raynaud's phe- 
nomena. 

The usual low blood-pressure (circa 
iOO S. 80 0.) may, conversely, be- 
cotiac hi^h during spastic pamxy^iiiis. 
Mo^clrate anetnia, with ii 

mc^tnon, whliic,,, tu. ;s<iMine’ ' 


Recurrent blood-losses from any or 
all regions are not rare. 

Diagno8is.^Not only the imme- 
diate collation of symptoms but the 
fundamental (constitutional) liability 
of the patient is to be recognized. 
Here family tendencies and history, 
as well as the patient’s previous 
record, are important. The array of 
syndromes reviewed points to the 
underlying autonomic imbalance ; but 
various tests facilitate its recognition. 
Blushing, easily evoked, finds its 
ruder counterpart in the readiness 
with which hot water or counterirri- 
tants provoke cutaneous hyperemia. 
The converse is likewise true — the 
ready prcxluction of pallor and cya- 
nosis and even blackness of the nails 
by cold. The presence of vasomotor 
ataxia is emphasized, moreover, by 
the fact that plunging the cyanotic 
member in ice-cold water will not 
only produce hyperemia, but also 
cyanosis in the parallel non-immersed 
member. Dermographism, either 
ischemic, hyperemic or mixed fac- 
titious urticaria, local or general pilo- 
motor reflexes, all point in the same 
direction. Excessive or peculiar 
(idiosyncratic) reactions to drugs, as 
quinine, epinephrin, thyroid prepara- 
tions, pikKarpine, and atropine, either 
administered as tests or taken pre- 
viouvsly as medicines, give valuable 
clues as to the particular portions of 
the autonomic-sympathetic system or 
endocrine gland system, chiefly or 
exclusively affected. 

Treatment,— Each case is a prob- 
lem unto itself and requires individual 
nianagement. it may symbolize Ray- 
naud's disease, Graves's syndrome, 
ery^incOTelial^a,^^ asthma, 

migraine, etei. and call for the meas- 
ures indicated te these disorders 
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(flf. V.). Apart from such, however, 
treatment addressed to the uuder- 
lytng abnormality — apathy or ere- 
tliism— of the sympathetic or auto- 
nomic system is neccssaiy. 

Erethism betokens central irritabil- 
. ity. Rest and avoidance of emo- 
tional excitants, correction of eye- 
strain and of anatomical maladjust- 
ments such as visceral ptoses, uterine 
displacements, etc., the prevention of 
autotoxis by regulated diet, gastric 
lavage, occasional purgation with 
calomel as main agent and lactic 
bacilli, hexamethylenamine, phenyl 
salicylate, etc., as intestinal antisep- 
tics, are prominent among the meas- 
ures calculated to allay this central 
erethism. As a corollary to these 
measures, the cardiovascular tone, en- 
feebled by aberrant stimuli, must be 
enhanced; in addition to hydrothera- 
peutic and mechanical measures to 
re-educate the vascular responses, 
adrenal, posterior pituitary and thy- 
mus preparations, digitalis, sparteine, 
strophanthus, cactus, quinine hydro- 
bromide and ergotin exemplify the 
types of agent indicated, to which 
galvanization, faradization, and the 
static breeze are potent adjuvants. 
When persistent sweating betokens 
disorder of the sweat-glands, atropine 
out.strips all other agents. 

Conversely, we may encounter 
high blood-pressure in such cases, 
the heart laboring to overcome the 
spastic constriction of the arterioles. 
Here, mcchahotherapy, hydrotherapy, 
autocondensatton, and high-frequency 
currents, the nitrite group erythrol 
tetranitrate, with amyl nitrite in 
emergencies are indicated^ with the 
iodides and thyroid gland to relax 
the contracted peripheral and 

sustain the efeset, thus the 


circtthtc^y 

as a'ecntmlrstimulant'i^^ 
in all cases, but especially tn 
(the most frequent) showing 
phenomena. 

TRAUMATIC NEUROSES— 

This collective t<irrm, which includes 
those of railway spine, concussion of 
the spine, concussion of the spinal 
cord, railway brain, is applied to vari- 
ous nervous disorders which may de- 
velop subsequent to, and as a result 
of. injuries, shock, ooncussion, fright 
or other factors capable of producing 
a violent structural disturbance of 
the nerve-centers, cerebral and spinal 
(including those of the ductless 
glands) and manifesting themselves 
in the form of vascular neuroses, of 
which traumatic neurasthenia, trau- 
matic hysteria, traumatic epilepsy, 
and traumatic insanity and combina- 
tk^ns of these disorders are the main 
expressions. 

Pathogenesis. — The participation of 
the ductless gUinds in the underlying 
morbid processes modifies the older 
conceptions of the jmtln^genesis of 
traumatic neuroses 

In 1903 (“Internal Secretions," p. 598 
€t seq.) I attributed to the posterior 
pituitary the role of a central sensorium 
{sensorium commune) ^ which reacted to 
sensory impressions of external origin 
“traumatism, surgical procedures, an ab- 
normal menial state such as attends fear, 
grief, or other emotions, etc." The mor- 
bid effect being defined as a “molecular 
jarring of the posterior pituitary body, 
harmless when slight, pathogenic when 
sufficiently intense, but fatal when a cer- 
tain limit is reached." The influence of 
the same organ upon the body at large, 
but pjirtleularly upon the iunetions of the 
thyroid and adrenals, ,wi4;h which organs 
it formed what I term^ the "adrenal sys- 
tein/’ was repeatedly emphasized through- 
out the aame work, and in the third 
. tibia (19d9, ;^ge I establlalMsd the 
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fiirst tifii€ the <lirect connection between 
the ductleu glands and traumatic neti> 
rosea by . tbe statement that “fright, 
trautna^he cause of acromegaly in 19 of 
i3D cases (Hinsdale)— provoke various dis- 
eases, exophthalmic goiter, acromegaly, 
railway spine, and concussion, for instance. 

. . In 1911 the brilliant researches of 
Cannon and La Paz, and subsequently 
those of Cannon himself, confirmed the 
influence of fright and other emotions on 
the adrenals, while Crile not <nily em- 
phasized the role of the thyroid under 
similar conditions, but through his “anoci- 
association” (q. v., i)iige 122, this volume), 
introduced measures intended to control 
the pathogenic influence of traumatic 
stimuli upon the central nervc-cells. 

It is through the sympathetic (or auto- 
nomic) system that the vascular supply 
of the ductless glands is co-ordinated, and 
one has hut to study even cursorily a 
case of Craves’s disease due to traumatic 
shock, for instance, io realize that there is 
a paretic dilathm of the arterioles, not 
only in tlw thjToid, hut also throughout 
the system at large. This applies, in my 
opinion, to all the various syndromes of 
traumatic origin udtnessed. 

Erichsen’s view (1871), .supported by 
Erb, that a suthciently violent concussion 
caused molecular di.sturliaiicc, has been 
abundantly sustained by the experiences 
of the present war, “cerebral and spinal 
concussion” and “physical trauma,” with 
demonstrable cellular lesions, such as 
those depicted in this country by Crile, 
having been shown to prevail, even where 
no structural trauma occurred, and as a 
result of .shell or mine explosions of great 
violence. “When the shell explodes near 
a sleeping person” writes Gaupp (Beilrage 
z, klin. Chir., Apr,, 1915) “it does not in- 
duce the nervous and mental disturbances 
otherwise observed. This throws light 
upon the importance of fright as a factor” 
—•a graphic reminder of a fundamental 
principle of traumatic neuroses. Again, 
Mott (Lancet; Feb. 26, 1916) found that a 
large proportion of 156 cases of shell 
shock was in neurotics and that fteuras- 
thepia and hystericht pbenomena pre* 
ddminated, some exhibltitig 
mutisfh, and even ^ne|>8y*Mid;i 
' ivhich,'-'as'-we-' shall see'' b’eldw, .arh ‘thiu'ge- 


teristic of traumatic neuroses. From my 
viewpoint, with the ductless glands aa 
features of the problem, the primary 
molecular jarring caused by fright~ra 
psychic complex— manifests itself mainly 
upon the most sensitive of the cerebro- 
spinal cellular elements, the sympathetic 
(or autonomic) cell aggregates beginning 
with what I deem to be their main or 
upper nucleus located, in tVve. vov^Vetvot 
pituitary body. Inasmuch as the thyroid 
and adrenals (and also all other true duct- 
less glandular tissues) are innervated by 
the sympathetic, there occurs primarily, as 
a result of the emotional, i,e., psychic ex- 
citement, the excessive outpouring of 
secretion demonstrated, as regards the 
adrenals, by Cannon, but followed by ex- 
haustion of the organs varying in intensity 
with the violence of the pathogenic emo- 
tion. It is this exhaustion of the ductless 
glands which provokes the various phe- 
nomena grouped collectively under the term 
traumatic neuroses, by causing, among other 
effects, atony of the arterioles (the tone of 
which i.s sustained by the chromaffme sys- 
tem), slowing of cellular metabolism through 
lowered oxidation, and defcclwe catabolism 
of waste, and the resulting accumulation of 
toxic intermediate products in the blood. 
The bearing of these morbid phenomena 
will appear under Symptomatology, 

Symptosmatology.— .The symptoms 
of the various syndromes awakened 
by a traumatism, physical or mental, 
correspond clearly witli tliose of dis- 
eases to which they have been as- 
similated. Thus traumatic neuras- 
thenia differs in no way from the 
classic form {q, if.), but it is apt to be 
more serious and disabling; yet the 
seriousness of a case may readily, 
owing to the relative simplicity of 
symptomatology, be exaggerated by 
a claimant. Here the pathology is 
virtually that of shock with vaso- 
mcjtor (autonomic) paresis, low 
b!oodi>ressure, and chromatolysis in 
severei cases from deficient oxidatkm. 
Traumatic imith 

prove tmt in proportion as 
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th« mdividtial is predisposed to the 
disorder. It is usually due to fright 
and may thus fail to develop if the 
traumatism is received during sleep. 
In males it is usually associated with 
neurasthenia and may assume the 
type of a hypochondriacal psychas- 
thenia. Railway accidents, owing to 
the sudden fright caused, not infre- 
quently produce this form, which is 
proportionaite with the amount of 
shock. The main result here is atony 
of the arterioles: irregular tissue oxi- 
dation sometimes spasmogenic through 
the presence of toxic catabolic wastes 
in the blood. Traumatic epilepsy may 
develop from head injuries, and the 
claim that the injured will suffer 
from this disease is usually made. In 
truth the proportion of instances in 
which it develops is extremely small 
— 'hardly once in two hundred head 
wounds, including some in which 
complete perforation of the brain had 
taken place. Malingering is occa- 
sionally resorted to in this connec- 
tion. The malingerer is apt to over- 
look the fact that the thumb con- 
tracts inside the fingers and seldom 
stands pin-pricks, ammonia vapor, 
etc., with the equanimity that the pro- 
found unconsciousness of epilepsy 
permits. 

In these cases the blood-pressure 
is high during convulsions which 
have for their purpose the destruc- 
tion of toxic wastes ; but low between 
them — which indicates slowed metab- 
olism and defective hydrolysis of 
wastes. 

Traumatic insanity is still more rare. 
In the European war, notwithstand- 
ing the many conditions, the terrific 
shell fire, etc., which pr^arc^ the 
nervous system for tbem* 
helm foutid iuenl^ affectidits 


quent and only where a haStory ot 
previous psychosis, alcohol or‘ h 
traumatisms clearly account^ f^r 
them. Even the latter seldom cadse 
insanity ; it was observed in only 1 
per thousand head injuries during the 
Franco-Prussian war. Amnesia, func- 
tional or organic, may occur follow- 
ing traumatisms of the head, but as 
a rule it is transient; illusions of 
identity and fabulation have been ob- 
served. Lacerations or other gross 
lesions of the brain in children may 
entail traumatic dementia or idiocy. 
The role of the ductless glands in 
the various forms of insanity is given 
in the seventh volume, page 657, to 
which the reader is referred. 

Besides these more prominent morbid 
effects of traumatisms are others as varied 
as they are numerous. Cerebral concussion 
may awaken no immediate serious symp- 
tom at first, but do so a few hours or days 
later, their nature depending upon the 
seat of the lesion. This applies also to 
skull fractures, the prognosis of which is 
usually serious. Spinal concussion is prolific 
in morbid effects, even at times where the 
traumatism is apparently slight, partic- 
ularly in railway accidents. Locomotor 
ataxia was formerly the main disorder at- 
tributed to such accidents, but the Was- 
sermann reaction, the reflexes, and other 
modern tests now make it possible to 
establish the true identity of the disease. 
Chorea and paralysis agitans may be men- 
tioned among the syndromes that have 
been attributed to traumatism. 

In determining the actual status of a 
case, especially if the patient is involved 
in a litigation, numerous factors, besides 
the purely clinical features, must be taken 
into account. Among these may be men- 
tioned; Cupidity as the basis of the claim 
with iniUingering as possible consequence; 
autosuifgestion, the predominant factor 
being an Ideational, eositpleje in ;the eSKm'^ 
pUiiiantV niiiid; wps^ 
the ' tawsuit .as;.g. factor ik 'perpid»ating^ 
even-;; ''aggriWJ^ing ' 
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always ad- 

V^Me.'- ' ■ 

of early cases of war 
nciurosis, each patient being in a 
tpedai tent or room, is of value, i£ 
the patient is made to feel he has been 
selected for special care. Cheerful, 
mutual conAdence and optimism 
are essential. Symptoms produced 
mainly by emotional shock or sug* 
gestion are treated chiefly by psy- 
chic methods; those due to physical 
concussion or exhaustion, by rest, 
massage, diet, electricity, etc. Those 
due to intoxications are treated by 
drugs, r.iF.^for tachycardia, insomnia, 
etc. Other cases may require a men- 
tal hospital. Stewart (Arch, of Ntsu- 
roL and Psychiatr., Jan. 1. 1919). 

C. E. DE M. Sajoits, 
Philadelphia. 

VASCULAR SYSTEM, SUR- 
GICAL DISEASES OF. -ACUTE 

ARTERITIS. — Inflammation of an artery 
occurs during repair of an injured vessel 
or following embolism in the absence of 
infection (acute plastic arteritis), but is 
here applied to inflammation due to bac- 
terial infection. It is often due to neigh- 
boring inflammatory proce.sses (acute sup- 
purative arteritis). If the infection enters 
through the connecting blood or lym- 
phatic channels, the disease may .start 
with the inner vascular coat; from a sep- 
tic wound, the process attacks the ad- 
ventitia first. A thrombus from a distant 
purulent process may not only impair the 
lumen, but lead to sloughing and aneurism 
formation or perforation. In some ca8e.s 
of arteritis restoration of the vessel oc- 
curs; in others, a fibrous cord results. 

Symptoms. — ^These vary somewhat with 
the degree of stenosis. There is pain over 
the vessel, tenderness, and usually some 
local loss of muscular power. If the ar- 
tery Is superficial, it is tense and cord-like, 
Palsatfoii may be absent. When the col- 
lateral circulation is not formed suflSciently 
early there is danger of gangrene. Again, 
fromMectioos throntboaiteritis metastatic 
'i^i^es8«s:’'ma^'A^ear elsesriiffrei ' . . 

tm b indteated, 
until i mml i i of the part, cyitaai to rtUave 
wABy- gttd noBfirirfsg lood atid- 


Mercurial ointment, diluted with petrola- 
tum, according to the age of the patient, 
assists repair if applied with a cotton 
pledget along the course of the artery. 
Ammonium chloride, 5 grains (0.3 Gm.), 
every three hours, is said to encourage dis- 
solution of any thrombus present. Other 
measures are suggested under Phlebitis. 

PHLEBITIS. — Inflammation of a vein, 
as here understood, involves direct en- 
trance of bacteria into the vascular tissue. 

Acute phlebitia usually results from 
.some injury accompanied by infection. It 
is sometimes very grave, leading to py- 
emia. The eubacute form, less grave, is 
usually caused by some disease of the ves- 
sel accompanied by thickening and nar- 
rowing of the lumen. 

Symptoms. — Inspection may show a 
dull-red line, with discoloration and edema 
below the obstruction. There is great ten- 
derness, and the vein is felt as a hard, 
knotty cord. Pain and stiffness in the 
limb are noted. An increasing pulse rate, 
without fever (Mahler’s symptom) is held 
.suggestive of beginning phlebitis. 

In phlebitis of deeper veins deep-seated 
pain and tumefaction arc noted. Constitu- 
tional symptoms are seldom serious unless 
there is pyemia, due to detachment of 
small septic emboli, when fever, rigors and 
joint-pains may occur. 

In the subacute form, if occlusion oc- 
curs, an ab.scess may form. But unlike 
arteriti.s, there is no hemorrhage. Acute 
phlebitis may follow, however, through 
rupture of the abscess into the vein. Py- 
emia may thus also ensue. 

Etiology. — Phlebitis may be caused by 
varicose veins, traumatism, any inflamma- 
tory focus near a vein, primary thrombosis 
or constitutional states, 
such as gout, rheumatism, syphilis, chloro- 
sis, infectious fevers, and tuberculous or 
cancerous cachexia. Postoperative phle- 
bitis, believed usually of aseptic nature, 
develops oftenest in the left femoral and 
iliac veins, and occurs chiefly after ab- 
dominal operations on the uterus and 
.ovaries, in anemic patients, and after 
operations for varices. 

Piogtkiiia.— Phlebitis cotnpHeating any 
aeyw ^onstitutioiial disease, espccisdly 
pyemia, is veQr gram Sht^e phlehitis 
tefiilta but detacbment of 
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a large embolus resulting from aseptic 
thrombosis may result in sudden death. 

Trefttment.~Absolttte rest with eleva-* 
tion of the affected limb is imperatiA’^e. A 
wash of lead and opium, an ichthyol, mer- 
cury and belladonna ointment (not to be 
rubbed in), or hot fomentationa should be 
applied. Leeches often prove of value. 
Any abscesses should be incised, under 
strict antiseptic precautions. Suppurative 
inflammation of the vein itself indicates 
excision; if this is not possible, it should 
be ligated above the affected portion, in- 
cised, and disinfected. The diet should be 
easily dige.stible and nourishing, and the 
bowels kept open. After six or eight 
weeks, gentle superficial massage and pas- 
sive movements may help in restoring 
circulation, and hastening absorption of 
edema. 

VENOUS VARIX, OR VARICOSE 
VEINS. — This is a dilated and thickened 
cemdition of the veins, especially the inter- 
nal and external saphenous. 

Symptoms. — Superficial varices appear 
as tortuous, bluish, tumor-like masses. 
Dull pain is often present, with some loss 
of power and a feeling of weight in the 
part, and at times muscular cramps. The 
superficial veins are usually mainly af- 
fected. Saphenous varices arc bilateral in 
over two-thirds of all cases. They may 
extend to the scrotum; occasionally, the 
superficial veins of the abdomen arc all 
involved, a thick, bluish, arborescent mass 
of ve.ssels projecting from the surface. 
Arteries .sometimes al.so become involved, 
and the nearl»y nerves and muscles may 
undergo interstitial inflammation. 

Infiltration of tissues is frequent, espe- 
cially after walking or standing, but soon 
differs from true edema, in that it does 
not pit under slight pressure, because of 
lymphangitis and hyperplasia of the sub- 
cutaneous tissues. An eczematous erup- 
tion often appears, followed by a varicose 
leg ttker. When ulceration involves a 
large varicose vein, dangerous hemorrhage 
may ensue. Another possible complication 
is thrombophlebitis, which, in favorable 
instances, may result in cbliieratton of the 
vein and spontaneous' recovery.. 

Deep vartoes are rare and 
diagnosis, unttlTthe 

hcial veins' dUatCv i/'-- 


Etiology.— 'Varicose veins are favored 
by weaknes.s of the venous walls, either 
inherited or induced by phlebitis, and by 
poor general health. Blockage of deep 
veins favors varicosity of .superffdal ones. 
The female sex is that more often af- 
fected. Prolonged standing, heavy lifting, 
tight garters, heart and lung diseases, and 
enlargements of pelvic or abdominal or- 
gans are determining factors. 

Pathology. — The veins are lengthened 
and tortuous. Their inner coat may pro- 
trude in lobular ma.sses through the 
thinned outer coat. The greatest dilata- 
tion occurs above tbe valves, which are 
later often sclerosed or rendered insuffi- 
cient by the dilatation. Such insufficiency 
is proven by noting an impulse on cough- 
ing all along the vein, or by rapid filling 
of the vein from al)Ove downward after it 
ha.s been emptied by rccuml»cncy and ele- 
vation of the limb, pressure being tem- 
porarily applied high up over the saphe- 
nous vein while the patient re.sumes the 
standing posture. Fibroid periphlebitis 
may fix the veins to surrounding tissues. 
Thrombi may lead to suppurative phlebitis 
or turn into phleholiihs ('‘vein stones^’). 

Treatment. — FaJluUive measures include 
treating the cause, building up general 
health, attention to the bowels, reat in 
bed with elevation of the limb, and light 
massage if the skin is normal. Elastic 
stockings or bandages are of value where 
thene is pain, decided discomfort or edema, 
and should be apjjlied and removed in re- 
cumbency, the .skin being rubbed with al- 
cohol after removal and xinc stearate 
dusted over the part before reapplication. 
Hemorrhage is controlled by elevation 
and pressure. 

Radical treatment i.s indicated for marked 
pain, threatening rupture and hemorrhage, 
thrombosis, intolerance of elastic compres- 
sion, insufficiehey of the valves, obstinate 
ulceration or eczema, and varices over the 
tibia! crest. Whetrthe varicose condition 
is unilateral and of small extent, exciiips 
may be ^performed by Hgating the vein or 
veins abjpve and below the varices, , and re- 
moving the tatter. Any deep anaatomofctc 
veins should be tied. Wlierc 
houfl v«jo-‘.ih . the'. tbiEh . 

ah iaatikm frm 
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don^fi to fuikk or by onudcation of 
apccestsjve pfortiohs of thi; vessel through 
short mcisious. This operation is ex- 
pedited by the Mayo “stripper,” or by the 
device of Babcock, who passes a long 
flexible probe, acorn-tipped at both ends, 
into and along the vein, exposes the distal 
acorn and by traction on it tears out 20 
or more inche.i of the vein, which becomes 
firmly pleated against the large proximal 
acorn. Marmourian’s device consists in 
passing in a long probe, fixing the vein 
firmly to an eye in its distal end, and ex- 
tracting the vein inside-out by traction on 
its proximal end. 

Trendelenburg’s operation, less radical, 
is useful only where the valves in the per- 
forating veins connecting the deep with 
the affected supcrlicial vein are sufficient. 
Insufficiency of these valves is shown by 
a rapid rerining (in 30 seconds or less) of 
the saplieiums in the standing posture 
when it is emptied in rccunibcncy and 
pressure continued over the upper ex- 
tremity of the vessel. The operation, 
which consists in excising ul)out 4 inches 
of the internal saphenous at the junction 
of the middle and inferior thirds of the 
thigh, is at times followe»l by recurrence. 

Other useful procedures are those of 
Schede, who makes a circular incision 
round the leg at the junction of its middle 
and upper thirds and ligates all veins then 
visible; Phelps, who lig;ites the saphenous 
at sh<irt intervals through 30 or 40 small 
incisions; Friedcl, who incises the leg 
spirally, encircling it several times, from 
foot to knee, ligating all veins; Cecca, who 
sutures the deep fascia over the saphenou.s 
vein, and Kauenstein, who supports the 
vessel by suturing the sartorius round it 

Varjcosk Uu:kks,— I f a varicose ulcer is 
kept very clean with coap and water or 2 
per cent, phenol and dusted with dermatol 
night and morning, and a rubber— or, bet- 
ter, elastic webbing— bandage is wrapped 
round the limb from ankle to knee, it 
often gradually disappears. Overlapping 
strips of adh^ve pUiter« passing two-* 
thirds round the limb, arc also very use- 
■ fttl Over the ulcer itaelf Z per cent eioip* 
1 ^^ or ahnniiii^n cir w(^ 

my he applied^ Tp stWUte, 
Matfinel or .2 


tion, and mauisaife of the surrounding ti.s- 
sues are all of importance. In some cases 
liberation of the Ulcer margins from the 
tissues beneath by curved incittona, or 
exciiion of the entire ulcer, may become 
necessary. 

HEMORRHAGE.— This may be or- 
terial, when the blood comes in jets and 
is bright red— except in asphyxia; venous, 
when it flows in a continuous stream and 
is dark in color, or capillary, i.e., an oozing, 
which usually ceases on exposure to air. 

Hemorrhage may also . be divided into 
primary, when it accompanies injury; re- 
current, intermediary, reactionary, or con- 
secutive, when it follows within twenty- 
four hours, during the period of reaction, 
or secondary, when it occurs any time after 
twenty-four hours. 

Symptoms . — A slight hemorrhage is ii.su- 
ally recovered from promptly, unles.s gen- 
eral health is impaired. In severe bleeding 
the surface becomes progressively paler, 
the lips white, the extremities cold, the 
pulse increasingly feelilc and rapid, and the 
respiration frequent and sighing. Faint- 
ness is experienced, with loss of voice, 
buzzing in the ears, failing sight, and 
pupillary dilatation. Often cold perspira- 
tion is noted. Delirium, collapse, and even 
death may follow. 

Treatment. — This is constitutional and 
local. The patient mu.st be recumbent, 
with the head as low or lower than the 
body,— unle.ss the bleeding be. from the 
nose or ears, when the upright position is 
indicated. All clothes should be loosened 
and the temperature maintained with 
warm blankets and hot-water bottles, The 
femorals and subclavians may be coni- 
pre.ssed, or, better, the. extremities band- 
aged (autotranafusion). When the bleed- 
ing has not been arrested, stimulants 
.should be given only in extremis. If it has, 
1 pint or more of hot normal saline solu- 
tion containing IS or more minims (1 c.c.) 
of 1:1000 adrenalin chloride should be 
given by. intravenous infusion or hypo- 
dermoclysis. Hypodermic injections of 
edicr» ntroptiie» stcychniit^ and digitalin* 
with enanwla td hot ooffoa and brandy* are 
also of value. Blood tranateion is best 
for saving desperate eases; next comes tn- 
fusion of 5. to^7^per ceitt aeadi tohiidoiL 

For local treatinetit .see neaU section. 
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INJURIES ANP WOUMPS OF VES- 
SELS. 

A Arteries.-— Contusion of an artery 
not cause any special symptom, bat 
if it is badly injured its walls are apt to 
slough, causing hemorrhage. Aneuri.sm or 
obliteration and gangrene may also result. 

Rui>ture is favored by atheroma. When 
incomplete, it is associated with tearing of 
the middle and internal coats alone. The 
latter, curling up, may lead to thrombosis 
and occlusion. Or, there may follow an 
aneurism, or a hemorrhage due to erosion 
of the outer wall. Even in complete rup- 
ture hemorrhage may be scarcely notice- 
able if the inner coats act as a barrier. If 
there is no external wound the tissues be- 
come infiltrated with blood or a diffuse 
{false) traumatic aneurism results. 

Punctured wounds, when large, may 
cause considerable bleeding; they are apt 
to be followed by traumatic aneurism. 

Incised wounds, when transverse, often 
cause profuse bleeding; where longitudinal 
or oblique, hemorrhage is usually not 
great. 

B. Veins. — Injuries and wounds of veins 
are not, as a rule, followed by results as 
serious as in the case of arteries. Differ- 
ent from arterial bleeding, venous hemor- 
rhage may be stopped by pressure on the 
distal part of the injured vessel. 

Treatment. — In addition to the constitu- 
tional treatment already referred to, cold 
in the form of ice, or heat in the form of 
hot-water at about 120° F„ locally applied, 
often arrest hemorrhage. Elevation is of 
some service in bleeding from extremities. 

Preastire may be applied with the finger, 
by compresses secured by bandages over 
the bleeding point or main artery, or in 
the flexure of a joint, and by firm gauEe 
packing. Edema and gangrene must be 
guarded against. In the extremities, a 
tourniquet placed above the injury is im- 
mediately dependable, but its removal 
must not be long delayed. 

The actual cautery, if used, must be a 
very dull red. 

Styptics include adrenaliii, 1 : 1000 to 
1 ; lOjOOO, especially useful for mucous 
membranes, alum* antifiyfiii, tattaic arid, 
silver nHxmte, coagoUn (aniznal bl^bpd 
platelets)* and throniboiiilaati^ 
emulsicm). Intenially, odditm 


ticin, ergots turpentih^ and 
phuric acid may be used. Snln^utailemtslyf 
2^^ to 10 drams (10 to 40 c^.) of hORumi 
horse, or rabbit serum, or of di^pbfbttcia 
antitoxin, or antiatreptocoocic Rsmin, may 
be given. Gelarin, in 1 to 10 per cent, solu- 
tion, very carefully sterilized, may also be 
administered by this route. ^ 

In applying acupressure, a harelip-pin or 
needle is passed through the skin under 
the artery and out on the opposite side, 
when a figurc-of-cight ligature is thrown 
around the ends of the pin. Or, the pin 
or needle may be inserted parallel to the 
artery, next rotated until perpendicular, 
then carried across and in front of the 
artery, to be deeply .inserted into tissues 
of the opposite side. 

Forcipressure, or vigorously crushing 
with forceps, is useful, especially for small 
vessels, but sometimes serves likewise for 
large, — as a rule, before ligation. 

Torsion js done by twisting with for- 
ceps until there is no sense of resistance, 
— without, however, twisting the vessel off. 

Ligation is the best method for all ves- 
sels visible with the naked eye. Silk or 
catgut ligatures are to be preferred and 
must be aseptic. A ligature should be ap- 
plied to both ends if the artery is entirely 
severed, and on both sides of the wound 
if partially severed. If the distal end can- 
not be found, the proximal end is tied and 
a compress placed over the wound. Where 
it i& impossible to tie the vessel in the 
wound, ligation in continuity is performed. 

A suture ligature is one passed not di- 
rectly around the vessel, but in a broader 
loop through the tissues surrounding it 
It is used where there is danger of the 
ligature slipping; where the vessel is fixed 
in dense tissues; in necrotic tissues, and 
where the vessel is atheromatous. 

Angiorrhuphy (veaiiel luture), maintain- 
ing the circulation through the injured 
vessel, is frequently advantageous of even 
imperative in wounds of arteries (or 
veins) of the size of the radial or larger. 
The risk of cutting through of the sttturea 
is held to be no greater than in the case 
of a Ugsfture (Stewart), and even if throm- 
bosU should ionow, ei!tm riThe is given lor 
the establishment of collateral 
The 'Veasd'' having, 'been afcye '' 
with robber-eoated elaniiw or by ; eats 
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A Var^etiei. — A thrombus situated whe^re 

tiot;;aW'rcm<Hthlf^ of coagulation began is a primary thrombus; 

tbe- vessel, the margins of the irtiury are when it gradually extends, an extfnsion or 
smoothed^ if necessary, with a sharp bis- thrombus. A thrombus adherent 

tonry, and covered with petrolatum to to the vessel-wall is a lateral or parirtal 
obviate drying. Guide sutures may be in- thrombus; when it tills the vessel, an 
serted at either extremity of the injury, to occluding or obliterating thrombus. Subse- 
rendcr the later suturing easier. Very quent changes, allowing blood to flow 
fine needles and silk, sterilized in boiling through, result iu a canalised thrombus, 
petrolatum, arc used. A continuous suture Finally, a thrombus may be venous, arterial, 
closing the wound is then inserted, special cardiac, eapillary, or lymphatic, the first site 
care being taken to bring the opposite being most frequent, 
margins of the intiina in contact. A ves- Symptoms. — H a main venous trunk be 

scl more extensively wounded is best com- obstructed and collateral circulation not 
plctely divided, and an cnd>to-end union rapidly established, there occur passive 
accomplished after both extremities have hyperemia, venous dilatation, edema, oc- 
been cut off square. Three equidistant casionally hemorrhage in the vicinity, and 
guide sutures arc placed through both ves- in extreme cases moist gangrene. Accord- 
sel ends, the margins stretched somewhat iiig to the situation, there may occur hy- 
by traction to reduce the chances of later drotborax or ascites, anasarca of an ex- 
stricture, and a continuous suture around treniity; hemorrhage from the stomach, 
the wfmnd introduced. The vessel having intestine, or kidney; cyanosis and edema 
been closed, blood is gradually allowed to of the face and neck, etc. Thrombosis of 
run through from above, the line of .suture the mesenteric arteries or vein.s, attended 
being pressed upon until hemorrhage from with sharp pain and melena, usually leads, 
the suture-holes is arrested. The vessel- sooner or later, to gangrene of the bowel, 
sheath, previously slightly retracted, is and is nearly always fatal without opera- 
next sutured, and then the fascia and skin. tion. The symptoms of arterial throm- 
Skcondaky Hkmorrhagk. — In secondary hosis in general are mainly those of ar- 
heniorrhagc from a stump, preasiire and tcrial embolism. (See Fmhoi.tsm, in the 
elevation may arrest it. If not. the wound hmrth volume.) 

is reopened and the bleeding vessel ligated. Etiology. — Thrombosis may be due to 

If, however, the wound is nearly healed alterations in the intima, producing an ob- 
aiid there do not seem to be many clots, struction or roughening, or to foreign 
the hemorrhage is controlled by securing bodies or septic germs. Hyperinosis, or 
the main artery just above the .stump, and excess of fibrin factors, and diminished 
either applying acupressure or cutting fluidity, as in cholera, may be predisposing 
down and ligating it. causes. Of all causes, however, retarda- 

Venous Hemorrhage. — A hemorrhage tion of circulation is most important, 
from small veins usually ceases of itself. The chief causes of venous thrombosis 
Pressure on the distal side is of value for are two. The first is injury, nature arrest- 
veins somewhat larger. When large veins ing hemorrhage by the formation of 
are injured, however, ligation is indicated, thrombi. The thrombus may extend, caus- 
Sometimes this need only be a lateral Uga- ing occlusion of distant veins. The second 
ture, applied after drawing up the margins cause i.s inflammation, though in many 
of the venous wound in the shape of a cases of phlebitis, thrombo8i.s is the pri- 
cone with f creeps^ Phlebitis and gangrene mary lesion. Other causes arc: pressure 
seldom follow. on veins; dilatation; arrest of circulation 

Til.3llO]iBOSi8.r— is a in the capillary district of the vein, from 
lilood^ot forming in the heart, blood- emboUsm or inflammatory stasis; weak- 
; vesMlSi or r lymphatics daring life; In ened heart action, ^ in marasmus and 
thr^^iof .at^ iomtttiphr or Other athaustkg diseasea. In the latter 

e# ve*a«la^ l^ i Vm oceittips mostly in the 

inmiaea ■ 
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Ari^riai thrombosis may be caused by 
wounds and injuries, degeneration of the 
intima, aneurism (by stagnation coagula* 
tion), and any condition, as embolism, 
producing circulatory arrest* 

Cardiac thrombosis may be caused by 
endocarditis or by imperfect evacuation of 
the cavities due to valvular stenosis or 
lack of myocardial tone. 

Capillary thrombosis may occur by ex- 
tension from veins and arteries, or be 
primary. 

Lymphatic thrombosis may be due to 
abnormal coagulability of the lymph, to 
tuberculous or other infection* or to can- 
cer. It is mainly observed during puer- 
peral fever, in the uterine lymphatics and 
their continuations to the lumbar glands, 
more rarely in the thoracic duct, or the 
axillary or inguinal lymphatics. 

Pathology. — The first changes in a 
thrombus are shrinkage and dccolorization. 
It may dry up until leathery or even cal- 
cified (phleboliths). Or, it may soften, 
beginning in the center, forming a milky 
fluid consisting of oily, granular detritus. 
Suppuration occurs occasionally in venous 
thrombi surrounded by, or leading from, 
infiamed parts. The vein wall, in these 
cases, is itself always inflamed. .Such 
broken-down thrombi are a common cause 
of embolism. 

Finally, the thrombus may organize, a 
vascular reticulated connective tissue be- 
ing formed. Dilatation of newly formed 
channels gradually canalizes the thrombus, 
which may eventually disappear. 

Treatment — This is mainly prophylactic. 
Rigorous postoperative care of the patient 
with centripetal massage and active rriove- 
ments of the limbs, are of prophylactic 
value. Citric acid, 30 grains (2 Gm.), 3 
times a day, may be administered, or so- 
dium citrate, in the same amount, added 
to each pint of milk. In actual throm- 
bosis the part must he kept at rest until' 
organization or absorption has occurred. 
Morris (1917) report^ excellent results 
in thrombosis during infections from 
travenous injection of pint (225 ex.) of 
0*5 per cent* sterile solution of. ^ 
ciiimtje in nor^l 

ment of IhromSypsis is. larg#!^ that of 

phlelutis.'.^afKd 


PHLEGMASIA ALEA 

Phlegmasia alba doletts (milk-leg:; lyhita 
leg; marble-leg) is a swelling of one or 
both lower extremities, dther. aseending 
from the ankle or beginning at the groin 
and extending down the thigh, occurring 
usually between the tenth and twentieth 
days after confinement, or some days or 
weeks after an abdominal operation. 

Symptoma* — As a rule, slight fever pre- 
cedes; exceptionally, the onset may be 
announced by a distinct chill. Sometimes 
malaise, with gastric disturbance, anorexia, 
coated tongue, and constipation exist for 
a day or two before pain in the limb is 
complained of. Another possible premoni- 
tory symptom is pain and tenderness in 
the uterine region, especially on the corre- 
sponding side. The first characteristic 
symptom is a dull, dragging pain in the 
limb, increased by motion. As a rule, 
acute pain soon develops along the fem- 
oral vein, in the calf, or above the ankle. 
In these situations the thrombosed veins 
can sometimes be felt. The pain and ten- 
derness then extend all over the affected 
parts. The pain is sometimes along the 
internal saphenous vein. 

Concurrently with the pain, or a day or 
two after, swelling is observed, which 
gradually spreads and hardens. This 
swelling, when fully developed, is very 
tense and resilient, and does not pit on 
pressure. It may spread at once all over 
ehe limb, but often either descends from 
Poupart's ligament or ascends from the 
ankle. Involvement of the upper or lower 
part of the limb alone is rare. The swell- 
ing affects the limb evenly, and rounds off 
its figure, but does not destroy its form 
as in anasarca. Coagulable lymph exudes 
if the skin be pricked. An erythema is 
occasionally noted over parts of the limb; 
it may be confined to a narrow path along 
a subcutaneous vein or lymphatic. Volun- 
tary motion is almost completely abol- 
ished* The temperature rarely exceeds 
102^ F. (38.9* C*). 

The ordinary tetminatioii fa abaorptioii 
of tho thrombus and reatoration cil' cir- 
culation. The rate of tecoyery yaries 
.-greatly^' In 'a"ia'yoraye-;ca'tfe 
several; 
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Witt) phlebitis 

or siceompanying varicose veins the his- 
tory will usually permit differentiation. 

Mdogy.— This disorder is oftenest ob- 
served in the pucrperium. It is probably 
favored by the natural formation of 
thrombi in the uterine sinuses after deliv- 
ery*"’' It may follow operation on an ab- 
domen apparently free of infection. Other 
predisposing conditions are convalescence 
from fevers, especially typhoid, dysentery, 
and disease of the rectum, fibroids, arrest 
of the menses, and general malignant or 
tuberculous disease. The disorder has 
often been observed in the leg on the side 
of a previously commenced pletirisy. 

Pathology. — In some cases the disorder 
may be considered the extension of an in- 
flammation from the genitalia to the peri- 
neum, nates, and upper thigh, secondary 
thrombosis resulting. In others, throm- 
bosis is apparently the initial lesion. Tt 
may be spontaneous, from retardation of 
the bl<»od-current; varicose veins favor it. 
The iliac and its tributaries, the tibial and 
the peroneal veins are the vessels usually 
involved, as a rule, on the left side. The 
intravenous coagnia may, however, take 
origin at the placental site, and, extending 
along the pampiniform plexus to the hy- 
pogastric vein, thence occlude the iliac 
vein to Poupiirt's ligament, or, passing up 
Ijy the spermatic veins, they may obstruct 
the vena cava. 

Complications. — Among the complica- 
tions are inflammation and suppuration of 
the pelvic joints, erysipelas, abscesses of 
periphlebilic origin, cellulitis, and gan- 
grene of the lower portions of the limb. 
The more fatal complications are embo- 
lism (sometimes cerebral), pyemia, and 
septic pneumonia. 

Soquebe.— The most frequent sequel is 
persistent aching of the limb, increased by 
cold, dampness, derangement of health, 
and exercise. More or less persistent 
edema of the ankles, motor weakness, and 
muscular atrophy or contracture have been 
observed. Exceptionally, great hypertro- 
phy ol the cellular iisstie coexists with 
iimscular ateophy; it may ht associated 
with eixtetfaive «nd intractable ulceration. 

Spends on the cause 
and comptiisatidtiii. Death from pulmo* 
nai^ ia alwaya possible until the 


thrombus has disappeared or become or- 
. ganized. Embolism has proved suddenly 
fatal as late as 37 days after delivery. 

Treatment— The principal indications 
arc: Opium to relieve pain, cathartics for 
constipation; quinine, iron, good food, and 
other sustaining measures, and rest of the 
swollen limb for 4 to 6 weeks. The latter 
.should be supported on a pillow rawed at 
the foot, with the bedclothes kept off by 
a cradle. Cold should be used locally the 
first day, followed by wrapping the limb 
in cotton-batting sprinkled with equal 
parts of belladonna and chloroform lini- 
ment with oil-silk outside and external 
heat. Remedies for rheumatism or gout 
should be given if indicated. Where the 
vein is manifestly suppurating, the af- 
fected portion should be excised or, if this 
is not practicable, ligated above and be- 
low, incised, and the infected clot washed 
out. 

If vesicles form, they may be punc- 
tured and evacuated. When the swelling 
is subsiding, and tenderness begins to di- 
minish, absorption may be promoted by 
gentle frictions with alcoholic lotions and 
hy applying a light, flannel, roller bandage 
evenly over the entire limb. The patient 
must not be allowed to leave bed until 
every trace, of tenderness and thickening 
has disappeared. For some time the pa- 
tient should w'car a long elastic stocking, 
as the limb will swell from standing or 
protracted exercise. Rubbings, bandaging, 
and faradization may be required to re- 
lieve swelling, edema, and mu.scular weak- 
ness. In applying frictions the danger of 
dislodging a thrombus must not be over- 
looked. D. and S. 

VASOMOTOR NEUROSES. 

See Vascular System, Disorders of. 

VEHS^ disorders of. see 

Vascular Sysstem. 

VENESECTION AND BLOOD 
TRANSFUSION, -venesbgtion, 

or phletetomy, formerly used extensively 
In therapeutics, has largely fallen into 
disuse, y«^ in suitable cases is a measure 
of great value. 

lar^ usually the 

‘ itiedlan basilic, k prominent by 
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pressure above, either with the linger or 
a bandage or by twisting a handkerchief 
about the arm, care being taken hot to cut 
off the arterial supply. The skin over the 
vessel is incised for half an inch and the 
fascia carefully separated till the vessel it- 
self, blue and shining, is exposed. A 
small longitudinal incision is then made 
into the vessel, the knife being held with 
the cutting edge upward and care being 
taken not to injure the posterior wall of 
the vessel; or the vessel may be snipped 
with a small pair of scissors. When 
enough blood has been removed, usually 
ascertainable by the pulse of the other 
arm, the constriction is removed and a 
sterile compress applied. 

Indications, — Bleeding is useful in cases 
of pneumonia, pleurisy, and meningitis 
if the arterial tension is high, and in any 
case in which there is congestion, local or 
general, and arterial excitement. In 
pneumonia with engorgement of the right 
ventricle early bleeding will equalize the 
circulation, relieve the laboring heart, and 
dispel dyspnea and cyanosis. Though 
seemingly indicated in apoplexy, where 
the pulse is hard and tense, Cushing holds 
it inadvisable. In toxic conditions such as 
aepticexnia, uremia, diabetic coma, and the 
toxemias of the infectious fevers, bleed- 
ing and saline hypodcrmoclysis or intra- 
venous infusion simultaneously performed, 
are often life-saving. Theilhaber (1916) 
believes withdrawal of 400 or 5(X) c.c. of 
blood twice a year does much to prevent 
recurrence or metastases in cancer cases. 

BLOOD TRANSFUSION. 

Technique. — To obviate hemolysis or 
agglutination, a preliminary test, the two 
bloods being mixed in tntro for 24 hours, 
is advisable. R. 1. Lee mixes on a slide 
serum from the donor and blood from the 
recipient dropped into 10 times the 
amount of 1.5 per cent, sodium citrate 
solution, and examines microscopically in 
a few moments for agglutination. A fur- 
ther device (1918) is the division of blood 
samples into 4 definite groups differing in 
their transfusion compatibilities and the 
testing of prospective’ subjects^ 'with pre- 
served standard specimens. ' ^ 

In inethod 

the donor's radial ia 


with a superficial vein Of the 
means of a small, steriliieed', silver ipbe 
(Crilc's tube) having two circular gremves. 
The proximal e.nd of the donor's vein is 
passed through inside the tube (pteviously 
dipped in sterile olive oil), cuffed out over 
its end and tied to it by a ligature over 
the second groove, fhe artery is then 
drawn over the everted vein and tied in 
the second groove. Brewer simplifies the 
procedure by using a plain tube dipped, 
after sterilization, in melted paraffin, 
which, on cooling, prevents clotting and 
permits of merely drawing the artery over 
one end and the vein over tfie other and 
fastening by ligatures. In each method 
the radial artery is exposed under local 
anesthesia, and the artery and vein are 
cut between a ligature and a clamp. In 
Faunderoy’s method a vein-to-vein (arm- 
to-arm) transfusion is performed through 
a semicircularly bent or S-shaped tube 
(previously paraffined), according to the 
relative positions of the donor and donee; 
a constricting hand is kept round the 
donor’s arm during the transfusion suffi- 
ciently tight to maintain venous hyper- 
emia in the forearm. In artery-to-vein 
transfusion the flow is hastened by dilat- 
ing the artery with a flow or compress of 
warm normal saline solution over it. In 
either method, when enough blood has 
been transfused — usually after 15 or 20 
minutes, — or the donor’s pulse begins per- 
ceptibly to weaken, the tube is withdrawn, 
the vessels are ligated, and the skin 
wounds closed. Before this is done in the 
case of the donor, however, saline solution 
equal to the blood lost may be run in. 

A later modifleatton in the technique of 
transfu.ston consists in making it indirect, 
f.c*, collecting the blood in a receptacle 
before introducing it in the recipient. A 
glass cylinder with side outlets at the 
bottom and near the top is sometimes 
used. It is sterilized and coated with 
sterile paraffin. By the use of the tedium 
citrate method, the blood can be cither 
administered forthwith or preserved lor 
latcjr itse at mtervkis iip tb :foMr; 
and parafflp coating of the reeeptaeltta. is 
unnecesaary: Newe|^ (1918) 

Mto, a .,200-e-cy ■ ' ■ 
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, of blood can 

. bo witWrawO withottt any incision 
and coUftctad in a sterile receptacle, 
meanwhile constantly shaken, con- 
taining 0.1 Gm. (1^ grains) of sod- 
ium citrate for each 100 c.c. (S% 
ounces) of blood. The blood is then 
reinjected from a wash bottle with 
rubber bulb. The blood can be kept 
at 37® C. as long as four days. P. 
Ameuille (Bull, de I’Acad. de med., 
Feb. 12, 1918). 

In the average transfusion about 600 
c.c. of blood are transferred. For infants 
from 90 to 120 c.c. of blood are transfused, 
usually with the needle inserted into the 
longitudinal .sinus at the posterior angle 
of the anterior fontanelle, exactly in line 
with the sagittal suture. 

Indications. — Blood transfusion is of 
great value, as has l>een further proven 
in the European war, after violent or pro- 
longed hemorrhage. The blood not only 
tends to arrest hemorrhage or prevent 
secondary hemorrhage, but simultaneously 
supplies a highly concentrated form of 
nourishment; hemolysis, even upon using 
a .stranger's blood, is rare, and if it does 
occur, half a pitit of blood will not over- 
whelm the recipient (W, R, Morrison). 
In hemorrhagic disease of the newborn 
transfusion has given very satisfactory re- 
suU.s. It is useful in severe hemorrhage 
in typhoid fever, and in hemophilic or 
jaundiced ca.ses with slow blood coagula- 
tion requiring operation, and in cases of 
exhaustion in general, i.s a valuable pre- 
operative measure. In anemiaa, the re- 
sults have been sotnewhal disappointing, 
but transfusion is, nevertheless, sometimes 
useful as an ultimate therapeutic means. 
Precautions to avoid transmission of 
syphilis or qther infections from donor to 
recipient are, of course, always advisable. 

W. and S. 

V^OOMOUS BIT£S. See 

DEXtSotPLEMENT. 

— Vefatrum viride is 
(U, S. P.) as the dried rbi&ofpe 
an^ roots <xU Veratrum pirid^ (gr«eo pr 
Anu^cap of the family 


IX). The chief constituents of the two 
plants probably differ; that of veratrum 
viride is held to be avadine (C 3 aH 49 N 09 ), 
that of veratrum 9X)mn\, protoveratrine 
(CaaHsiNOn). Each^plant contains, in 
addition, the lesser alkaloids, jervine and 
ruhijervine, and an acrid, irritant resin; 
veratrum viride also embodies veratridine 
and pseudo jervine. Much of the veratrum 
used in the United States has been derived 
from veratrum album. 

Veratrine, a.s oHfficially recognized, is not 
a single chemical substance derived from 
veratrum, but a variable mixture of sev- 
eral alkaloids — cevaahie, cevadilline, sabch 
dine, sabadinine, and veratridine — obtained 
from the seeds of Asagr't^a o£lcinalis (saba- 
dilla or stavesacre), of the family Liliacea. 

PREPARATIONS AND DOSES.— 
Veratrum znride, U. S. P. (veratrum). 
Dose, 1 to 2 grains (0.06 to 0.12 Gm.). 

I'luidextractum veratri viridis, U. S. P, 
(fluid extract of veratrum viride). Dose, 
V/t minims (0.1 c.c.). 

Tinctura veratri viridis, U. S. P. (tincture 
of veratrum viride), representing 10 per 
cent, of the drug. Dose, 5 to 30 minims 
(0.3 to 2 C.C.); official dose, 8 minims (0,5 

C.C.), 

Veratrina, U. S. P. (veratrine), occurring 
as a grayish-white, amorphous powder, 
practically insoluble in water, soluble in 
2.2 parts of alcohol. It is odorless, but 
causes irritation and sneezing even in 
minute amounts, and has an acrid taste, 
followed by numbness of the tongue. 
Dose, grain (0.002 Gm.). 

A 2 per cent, oleate and a 4 per cent, 
ointment of veratrine were formerly offi- 
cial (U. S. P. VI 11). 

PHYSIOLOGICAL ACTION.— 
Locally, all veratrum preparations are 
very irritating to mucous membranes, in- 
ducing violent sneezing and coughing 
when inhaled, and a pricking and burning 
in the mouth when orally taken. 

Veratrine ointment applied to the skin 
causes pricking and warmth locally, due . to 
excitation of the sensory nerve-endings 
followed after a time by numbness and 
coid. , , 

; Gtngrti Bfftcta.— Th^ chief systemic 
ncripn of veratrunit ts. seemingly exerted 
pti the vagal ca^4^in^^to^y center in the 
. niedutla, iwhkh^'^ doses. 
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is strongly excited, causing a marked 
slowing of tke heart rate and a corre- 
sponding fall in blood-pressure. Accord- 
ing to R. J. CoIlin% from 30 to 75 minims 
(2 to 5 c.c.) of a 10 per cent, tincture of 
veratrum album, in divided doses, is re- 
quired to produce distinct effects of this 
kind, t.c., a slowing of the rate by 12 to 42 
beats per minute, a drop in the systolic 
blood-pressure of about 39 mm. of mer- 
cury, and in the diastolic pressure by 8 to 
32 mm. Such doses are sometimes fol- 
lowed, half an hour after the circulatory 
effect reaches its maximum, by nausea 
and vomiting, probably due chiefly to 
medullary stimulation, perhaps coupled 
with local gastric irritation. A tendency 
to stimulate the vasoconstrictor center in 
the medulla has also been attributed to 
veratruni, but if this actually occurs, the 
resulting vasoconstriction is insuffleient to 
prevent the fall of blood-pressure due to 
slowing of the heart. According to Pil- 
cher and Sollmann veratrum viricle is with- 
out direct action on the vasomotor center, 
while according to Cramer it produces 
va.sodilatioii through a reflex action on the 
vasomotor center. Cevadine and proto- 
veratrine both .stimulate striated muscle 
tissue, the former probably slightly stimu- 
lating the heart muscle in therapeutic 
doses; in addition, cevadine in large 
amounts, c.specially in the frog, causes a 
characteristic slow relaxation and delayed 
fatigue of striated muscle tis.sues. 

UNTOWARD EFFECTS AND POIS- 
ONING. — Large dose.s of veratrum may 
cause, in addition to marked cardiac slow- 
ing, fullness and throbbing in the head, 
nausea, and vomiting. Frankly tbxic 
amounts induce also profuse sweating, 
diarrhea, and dysphagia. The pronounced 
bradycardia is suddenly replaced, in lethal 
cases, by extreme cardiac acceleration, a 
temporary rise in blood-pres.sure, followed 
by collapse, sometimes convulsions, paral- 
ysis, and death by respiratory failure. 

Treatment of Poiaoning^The vomiting 
so constantly and early provoked hy large 
amounts of veratrum tends to obviate dis- 
astrous results from such .mounts, t&e 
drug being safer for this reaaon .than 
acotiite. Where poisanu^r ocenrit the evac- 
uation by vmiting may ' be 
large draughty , 


reit in recumbencir,- 
in full dosage hyi^ermidadly to 
the cardiac inhil^ition, and moflMab byjpi<^ 
derinically or opium by rectum^ for^ con- 
tinued, exhausting vomiting are all im- 
portant measures. To these may he added 
cardiovascular stimulantt, peripheral stim- 
ulation by rubbing with coarse towels of 
mild flagellationB, and artificiar respiration. 

THERAPEUTICS.— The chief use of 
veratruni is as a circulatory" sedative in 
conditions associated with high blood- 
pressure. The do.sage required for pro- 
nounced effects has already been referred 
to under Physiological Action. Such 
amounts should be given in divided doses, 
each dose with at least one glassful of 
water, to reduce gastric irritation. The 
effect of these amounts is likely to per- 
.si.st at least six hours — diraitiishing grad- 
ually meanwhile — after the last do.se. 

In puerperal eclampsia with high blood- 
pressure tincture of veratrum in large 
dosc.s is extensively used, causing a 
marked bypotensor effect and allaying 
convulsions. If one adheres t(> the view 
that veratrum lowers blood-pressure solely 
by slowing the heart rate, combined use of 
a nitrite, it would seem, might be of ad- 
vantage to enhance the bypotensor action. 

In uremic convulsions results similar to 
those in eclampsia may be obtained with 
large doses. According to Gilardoni one 
may, by constant use of veratrum in mod- 
erate dosage, secure a contiiiuou,s depres- 
sion of blood-pressure in such conditions 
a.s chronic nephritis, arteriosclerosis, and 
vascular hypertension of unknown origin. 
For this purpose the drug should be given 
at three-hour intervals, Pesci, in such 
cases, gives 30 to 60 drops of the tincture 
daily for nearly a week, next suspends the 
drug for a few days and then resumes it; 
he also reports good results from similar 
doses in Uad colic. In excessive ceidiac 
hypertrophy and in the irritable heart of 
strong but overworked men, veratrum in 
smaller is by many considered of 

valuer In advanced acntic |uaeiiriam with 
high v^lood-pressure, the drug may be 
used with great care to reduce the pres- 
sure and with it the chance 61 yascnlar, 
rupttite* J. S. Todd wamly 
combihani^ cd . 1^ tnittims '0 

'Norwood!#'; irf 
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in meti an undesirable 

paiplieral yaaocoustritting effect of the 
latter rednedy k apprehended. 

In acute, sthenic, incipient inffamroa- 
tions, including cases of pneiinumia, bron- 
chitis, hepatitia^ mlpingitis, etc., veratrum 
has been used with asserted benefit. That 
small doses of the drug, perhaps combined 
with morphine and sweet spirit of niter 
(Bates), will in such patients tend to 
soften and slow the bounding pulse, and 
moisten and relax the skin, seems clear. 
Whether such effects will actually benefit 
by reduction of congestion in the diseased 
area is a question open to discussion. 

Veratrum is contraindicated in the pres- 
ence of marked depression or exhaustion, 
as well as in cases in which harm from 
possible voniitiiig, as in peritonitis or gas- 
tritis, is apprehended. 

Veratrine is used externally, usually in 
ointments, for the relief of local neural- 
gias and myalgias. Danger from absorp- 
tion is sai<l, however, to attend free use 
of the oleatc of veratrine. S. 

VERONAL. — ^ e r o n a 1, diethy Ima- 
lonylurea or diethylbarbituric acid, oc- 
curs as a white, crystalline pow^der having 
a faintly bitter taste, and s<dublc in about 
150 parts of cold and in 12 parts of boil- 
ing water. The sodium salt, veronal- 
sodium, sodium diethylbarlJiturate, r)r 
medinal, dissolves in 5 parts of water. The 
average dose of either preparation is 7,>4 
grains (0.5 Grn.). Both drugs are be.st 
taken on an empty and acid-free stomach 
— on retiring. In some cases — cardiac 
and bronchial asthma — veronal -sodium is 
given per rectum, dissolved in a dram (4 
c.c.) of water and injected with a small 
rectal syringe. Subcutaneous injections — 
75 minims (5 c.c.) of a 10 per cent, sotu- 
tioti-^are intensive rather than rapid in 
effect, and are recommended only in spe- 
cial cases — where patients refuse oral 
medication, in threatened delirium tre- 
niefi% in antimof|»hitie treatment, and in 
grave ineomnia. 

PHySlOLOOICAL ACTION.— In 
hormat individuals, or those suffering 
from mltd insomnia, •Veronal mduces quiet 
steep in from 20 to 4S minutes. In fo-' 
bust f^atiehts, with more spevere tobmnia, 
1$ grains (1 Gm.) : may 


m 

lasts for 8 to 12 hours. A few, especially 
elderly patients, experience slight vertigo 
on rising, apparently due to a reduction in 
blood-pressure. The pulse rate is low- 
ered ami the respirations are more shal- 
low. The .skin may become paler, but is 
never cyanosed. As small a dose as 5 
grains (0.3 Gni.) may produce dizziness. 
After prolonged use patients may suffer 
vertigo, weakness in the limbs; the urine 
may be scanty and dark. In those suffer- 
ing from delirium or mania, or in a state 
of mental hebetude, there is a tendency 
to ignore bodily functions, and occasion- 
ally urinary retention occur.s. Cumulative 
effects are sometimes noted. 

POISONING BY VERONAL.— Toxic 
symptoms are: vertigo, diplopia, stagger- 
ing gait; dark, scanty urine, sometimes 
with retention; feeble pulse, shallow res- 
piration, gradual coma, and death. Der- 
matitis has been noted. The average lethal 
dose is from 120 to 150 grains (8 to 10 
Gm.). Veronal is contraindicated in 
acute nephritis, in myocarditis and aortic 
regurgitation, and in insomnia due to 
pain, ('linically veronal is incompatible 
with calomel if administered dose to- 
gether, great depression being caused. 

Treatment of Poisoning by Veronal. — 
No hot drinks should be given if it is 
suspected that the .stomach contains any 
unabsorbed veronal, as these will hasten 
absorption, but lavage of the stomach 
with the stomach-tube i.s indicated. Hot 
tea or. coffee should then be given freely, 
by stomach-tube, if necessary. The cen- 
ters should be stimulated through the use 
of caffeine, camphor, etc. Venous con- 
gestion, especially in the abdominal area, 
must be overcome by compressing the 
abdominal vessels and raising the surface 
temperature by the application of exter- 
nal beat. Oxygen inhalations may be 
used. When the acute symptoms have 
subsided, potassium acetate, spirit of ni- 
trous ether, and other diuretics, will aid 
in re-establishing the renal function, 

THERAPEUTIC USES. — Veronal is 
useful in insomnia and excessive nervous 
mtlessness, especially as seen in tteuras- 
theuiu, psychftstheuia (cerebral neuras- 
theiual, acute alcoholiaiti, maniacal ex- 
citement epikptio msisda» .pareais with 
endtement;, gruve especially 
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with suicidal tendencies or relusa! of 
food, withdrawal treatment o$ morphia- 
ism and cocainism, hysteria, aeaatckneas, 
severe ^chorea, and vomiting of pregnancy. 

A patient took fourteen S grain bar- 
bital ( veronal) tablets in divided doses 
over a period of 36 hours and slept 
continuously for 7 days. This pro- 
longed sleep from veronal suggested 
its use in status epilepticus, with 
happy results from 30 grains (2 Gm.) 
in divided doses. Probably in other 
mental conditions, as morphinomania, 
etc., a week’s sleep might eliminate 
the suffering from drug withdrawal. 
MacLeod (Med. Record, Dec. 11, 
1920). W. 

VITAMINES • — The outer coatings of 
grain and the quality of freshness in fresh 
vegetables have been shown to be of great 
importance in bodily nutrition. To the 
substances in the pericarp of rice counter- 
acting beriberi, Casimir Funk, of London, 
in 1912 applied the name vitamines. Simi- 
lar substances have been shown to exist 
in the perican>s of wheat, corn, rye. oat 
and barley grains. Though vitamines are 
present in only minute amounts, not a 
single animal fed on vitamine-free food, 
however varied and plentiful, was found 
able by Funk to live more than a short 
time. A given amount of vitainine will 
take care in the body of only a certain 
amount of carbohydrate food. In the ex- 
perimental polyneuritis in fowls, even 
starvation proves much less quickly harm- 
ful than a diet only of polished rice. The 
more polished rice taken, the greater the 
certainty and severity of beriberi (Levene). 
In the absence of vitamines, according to 
Funk, metabolism goes wrong, as shown 
in a negative balance of nitrogen and of 
inorganic constituents, e.g.» Ca, P, and S. 

In Seidell’s experiments, pigeons with 
severe paralysis due to a polished rice diet 
plainly showed improvement within an 
hour after an injection of vitamine, and 
seemed entirely normal the next morning. 
Vitamines, as shown by Shie, have a strik- 
ing inffuence on the growth of young ani- 
mals, which may be completely stopped 
by vitamine deficiency. 
in the cheihicai composition of the 
were found by Funk in anhiciaiS' on 


shelled rice. The thymus gland, normally 
large and persistent in pigeon^* 
completely under a polished rice diet 
Changes in the pituitary and decided 
atrophy of the testes or ovaries also occur. 

Diseases, other than beriberi now attri- 
buted by many to insufiiciefit vitamine 
intake include scurvy, Barlow’s disease, 
pellagra, rickets, and osteomalacia. Infec- 
tion is probably also favored, the experi- 
mental animals suffering from an eye in- 
fection which promptly disappears upon 
addition of vitamine. 

Less pronounced vitamine insufficiency 
in infants may cause restlessness, irrita- 
bility, and greenish stools containing 
either mucus or curds (Fischer). Loss 
of appetite is an early symptom of vita- 
mine deficiency, and is thought especially 
significant in children, chlorotics, and 
convalescents. Vomiting, diarrhea, and 
meteorism are other results. 

If .sterilization of milk becomes 
necessary during an epidemic, vita- 
mines should always be supplied in 
some other form — meat-juice for 
young infants, potato puree or egg 
yolk for older children. In digestive 
disorders the diet must not be al- 
lowed to get too poor in vitamines. 
Desiccation destroys vitamines in 
fruit and vegetables; hence the lassi- 
tude from an antidiarrheic diet. A 
surplus of vitamines reduces the dc- 
' mand for calories. Vitamine deficit 
is probably a factor in chlorosis, 
anemia, neurasthenia, and vasomotor 
disturbances, and in fevers and con- 
valescence an ample vitamine supply 
is imperative. Commercial infant 
foods are free from vitamines, and 
these must be added, £., Madsen 
(Ugeskr. for Laeger, Apr, 18, 1918). 

Liberal amounts of milk are neces- 
sary when milk is depended on for 
an appreciable proportion of the 
water-soluble vitamine in the diet. 
In reinforcing the calories by dilut- 
ing the top milk and adding milk 
>ugar, the food /Contaths relatively 
leas of the water-aolnl^le vitamtiie 
than the ordinal coav'S mUk;. 

. . child’s/' appetite 

■ bttf iood 'intake' Is 
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: 5 ' 1« lowered, aod end- 

trouble may set in. T. B. 
Oabbrtie abd L. B. Mendel (Jour, of 
Biol Chcmi, June, 1918). 

Kamomp reported gastrointestinal dis- 
turbances, herpes, eczema, epistaxis, blu- 
ish gums, malodorous breath, pains in the 
joints, muscles, and head, loss of weight, 
mental dullness, and melancholia as being 
widely noticed among Italian troops as a 
result of deficient vitamiiies in the rations; 
when food rich in vitamines could be ob- 
tained all these symptoms generally sub- 
sided. 

Cereals, meats, potatoes, fats, and 
sugar probably furnish too small an 
amount of vitamines to meet fully 
the requirements of an adequate diet- 
ary. (Jare should be taken not to 
uiidcreat in green vegetables. Osborne 


and Monde) (Jour. Biol. Chiem., Jan^ 
1919). 

At the present time too little is known 
concerning the Vitamines to warrant de- 
cided assertions. As stated in^ an edi- 
torial in the British Medical Journal for 
February llth, 1922, fresh vegetables con- 
tain an abundant supply of vitamines, while 
a considerable quantity is present in milk 
and meat, provided the animals from which 
these arc obtained were fed on fresh foods. 
As the writer states: “A normal adult on 
an ordinary diet containing a reasonable 
proportion of fresh vegetables is, there- 
fore, certain of obtaining a plentiful sup- 
ply of vitamines/* Yet, as stated by Men- 
del and Osborne, preference should be 
given to green vegetables. Commercial 
infant foods are a!so lacking in them; 
hence the need of orange juice, etc. S. 
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WARTS. See Skin, Surgical 
Dlseases of. 

WATER (HYDROTHERAPY). 

— Water as a remedial agent may be ap- 
plied externally in solid, liquid, or vapor 
form; cither hot or cold, pure or impreg- 
nated with mineral substances, carbon 
dioxide, or sulphur dioxide; it may be ap- 
plied in pools, tubs, jets, or sprays, with 
or without pressure, or by means of 
sheets, or compres.ses. 

Reaction. — The effect, or action of 
baths, either hot or cold, should be fol- 
lowed by a reaction, or return of healthy 
glow to the skin. This reaction is de- 
layed in the weak and feeble; the reaction 
may be hastened by the application of 
cold after heat, by employing friction in 
the bath, and by using chemical stimu- 
lants, such as carbonic acid gas, and vari- 
ous chlorides, etc.. In the water. When 
baths differ much in temperature from 
that of the normal body, it is highly im- 
portant to^ secure reactions. 

° Temperatim of Bithi.--«Temperatirr^ of 
water used in the various baths is as fol- 
lows: CoW, F.: root 

C')'; 85, 


377^ C.) ; hot, lOO'^-llO'* F. (377M3.3‘* C) ; 
very hot, 110‘’-120“ F. (43.3® -48.8'* C). 
Where vapor baths arc employed: Warm 
vapor, 100®-115® F. (37.7®-4().l® C); hot 
vapor, nS®-140® F. (4<).r-60® C). Air baths 
are .still higher in temperature; warm air, 
Ul)®-12()® F. (43.3®-48.8® C.) ; hot air, 
120®-180® F. (48.8®-82.2® C.), or more. 

hydrotherapeutic meas- 

URES. — Many of these applications are 
made while the patient reclines in bed, 
which should l)e narrow, w^itli woven wire 
spring mattress. Marble slabs arc con- 
venient when the patient is to be rubbed 
or shampooed, though a wooden table may 
be used. In preparing the bed, a rubber 
sheet is first spread, then a thick blanket. 

The Cold Pack. — A sheet, saturated in 
water at 70® F. (21.1® C.) is wrung out 
slightly, and wrapped about the patient, 
around each limb, and snugly about the 
neck. A light covering may be used over 
the patient Five or six renewals at inter- 
vals of five minutes may be necessary. 
Cutaneous circulation is promoted by fric- 
tion with the hands outside the sheet In 
fevnr patients the temperature falls. 

the bed as 

before, plade a bag at patient's 

feet and « Ipeilif c^&i^css on his head. 
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Cover the patient wholly with one thick- 
ness of gauze moistened in water at 115* 
F. (46.1® C). Adjust the gauze* closely to 
the skin. The patient is now fanned and 
the gauae is moistened^ as evaporation 
takes place, with water still at U5® F. 
(46.1® C.). During fifteen minutes about 
one pint of water should be evaporated. 
The .temperature of the water may be 
maintained by placing the basin used in a 
larger one containing hotter water. 

In the absence of ice or cold water, 
cold applications may be made with am- 
monium nitrate, pound dissolved in 1 
quart of water. 

The Cold Bath. — This includes the cold 
plunge and cold full baths. 

In the cold plunge hath, vigorous friction 
is made to the body while in the bath and 
a large bath sponge is used to deluge the 
head and shoulders. Friction is made 
from one-half to three minutes. A quick, 
thorough rub with coarse Turkish towels 
and rapid dressing follow. This bath 
tones up flabby abdominal muscles and 
relieves gastrointestinal sluggishness, im- 
paired nutrition, obesity, and autointoxica- 
tion. It is also useful in mental torpor, 
lassitude, headache, and listlessness. 

Cold full baths at 50®-60® F. (1()®-15.6® C) 
should last only a minute or less; if from 
60®-70'' F. (15.6®--21.1® C), a little longer, 
A large tub is used and the entire body is 
submerged. A tonic effect is produced 
and respirations are deepened as in the 
plunge bath. The appetite and peristalsi.s 
arc increased, and constipation prevented 
or lessened; it is useful in enteroptosis, 
intestinal dilatation, and autointoxication, 
and in typhoid fever (at 70® F.-~21.1® C). 

These baths are contraindicated in spas- 
tic and mechanical constipation, acute in- 
flammatory affections (appendicitis, peri- 
tonitis, and gastritis), in severe anemia, 
during gestation, in advanced life, and 
where arteriosclerosis is present. Bron- 
chitis, cardiac weakness and emphysema 
are best relieved by hot spongy baths. 
The best cures by cold baths follow the 
temperate use of hot baths (Floyer). 

The Iflalf-bath of FfiaaaiiihB«*--Xhis is a 
shallow bath, the water reaching to the 
umbilicus, but used over 
It is appl^d with water 
(18,3®-23.9‘* C) dttHug from 


minutes, the water being 5 or inches 
deep. The patient cjnters Ir^ a . warm 
bed, or with circulation stiniulated by Ex- 
ercise; the attendant rubs the chest vigor- 
ously for a few minutes, and then both 
limbs. The rubbing of the various parts 
is repeated once or twice. This bath is a 
powerful tonic and is useful in anemia, 
many chronic diseases of the spinal cord, 
in cardiac affections, and usually in those 
cases of asthma which do not bear the 
Turkish or Russian bath well, in constipa- 
tion and chronic gastric affections. At 
the higher temperatures it relieves sci- 
atica atid all painful affections of the pel- 
vis and lower extremities. 

The Spray Bath. — This consists in the 
application through a large, perforated, 
rose nozzle, of a continual fresh layer of 
water in a finely divided state, with a cer- 
tain mechanical impact, to the skin. This 
removes secretions and is a marked seda- 
tive to the nerves. This hath is especially 
useful in sunstroke, either alone or com- 
bined with ice rubbing; in typhoid fever 
the combination is especially etheient. 

The Ablution or Wet-mit Friction.— In 
this the water is applied with a wet bath 
mitten. One portion of the body after an- 
other is rubbed first with water at from 
50®-75® F. (10® -23.8® C.), and then with a 
rough towel. Alcohol may be added to 
the water if the circulation is poor. The 
rubbing should be continued until the 
skin of the part becomes red and warm. 
This method is used in the treatment of 
feeble and bedridden patients. When re- 
action becomes prompt and good, douche.s 
and other stronger measure.s may be used. 

The Drip Sheet or Sheet Bath.— This is 
best given late in the afternoon or 
toward evening. For its application we 
need a pail of water at 65® F. (18.3® C), 
a foot-tub with water at 100® F. (37.8® C), 
ice-water, two face towels, a bath towel, 
a bed with an extra blanket, and protec- 
tion for the floor. Place the sheet in the 
bucket of water, allowing the corners to 
hang out. The patient, dressed pnly in 
one t^in garment, stands in the foot-tob 
containing the. warm water. One face 
towel is dipped into the, ice^water* wrung 
out and i^7Piind arotmd the h^^d, ^he. 
pail of water contahiii^ thn shnei is 
placed ^hehbd' ^ihe' patient/ 
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frcutit, removes tl»e wet sheet 
}jy two cortwrs and wraps it arotiiid the 
patient, with vigorous, quick rubbing. 
This process should take about two 
minutes. The sheet is then dropped and 
the patient wrapped in the dry blanket 
and put to bed If desired, the mechanical 
irritation of the skin may be increased by 
slapping the surface with the hand or a 
wet towel Water 10° F. (5.4° C.) colder 
than the water used for the sheet shoufd 
be dashed over the head and shoulders 
two or three times at short intervals, al- 
ternating with slapping and friction for 
from five to ten minutes. A moderately 
sedative effect, with the abstraction of 
considerable heat* is produced. 

Sponging. — Have ready water at 80°- 
90° F. (267°^32.2“ C) and also some at 
fK)° F, (15.6° C). ricfore sponging take 
the exact temperature of the patient. Re- 
move all clothing from the patient, place 
blanketvS over and beneath him and a hot- 
water bottle at Ills feet. Arrange the 
basins, sponge.s, and six soft towels on a 
table near the bed. iMrst sponge the face 
and neck, applying a cold comprc.ss at 
60° F. (15.6° C.) to the head after spong- 
ing. Sponge downward, exposing only the 
part being sponged. After the whole body 
has been gone over thoroughly dry the 
patient, put on him a night dress, wrap 
him in a warm blanket, and leave him un- 
disturbed in bed for an hour or so. Take 
the patient's temperature after each spong- 
ing and at the end of the hour’s rest 
Sensitive patients will better stand cold 
sponging if they arc previously sp<mged 
with tepid water, 80°-90° F. (26.7°- 
32.2° C.i In .stronger ones the arms, . 
back, and chest may be allowed to dry by 
evaporation. Sponging usually causes a 
decline of from l°-4° F. (0.54°-2.2^ C), 
according to the temperature of the water 
used. Cooling by rapid evaporation is 
favored by the addition of ammonia, 
cologne-water, or vinegar to the water 
used. If a suitable sponge is not at hand, 
wring towels out of cold water .so as not 
to drip and place this about the body from 
the neck downward. On reaching the feet, 
again hegiti at the head, etc. Sponging i$ 
beneftciaj ifi c<mditioii% especially 

in lever when the temperature is 

nbi above C). 
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An abdominal cold compress is some- 
times. applied to enhance the effect of the 
sponging. Partly wring two towels out 
of water at 60° F. (15.6° C.), unfold them, 
lay them over the abdomen, and retain 
them with a thick Turkish-towcl binder. 

The Oil Rub. — After a warm or tepid 
bath the skin is dried and the oil is ap- 
plied; it should not be applied when the 
skin is dry or unwashed. Pure olive, 
cocoanut, or palm oil is best, although 
cottonseed oil may be used. Animal fats 
are not .suitable. The oil should be well 
rubbed into the skin and the surplus re- 
moved with a .soft towel For a succe.ssful 
oil rub the rubbing should be gentle and 
not cause perspiration. This measure is 
beneficial in sluggish cutaneous circula- 
tion and ill dry, scaly, skin affections. An 
oil rub lessens the liability to chilling 
after hot baths, and may be used, after the 
latter, for cold feet or cold legs. Tn 
marasmus oil rubs improve body nutrition. 

The Scotch Rub. — This consist.^ in wash- 
ing a part of the body with hot water and 
then rubbing w'itli a towel wet in cold 
water. It sometimes replaces cold spong- 
ing, but its effects arc milder and .slower. 

^It Rub or Salt Glow. — A small hand- 
ful of finely ground salt is dampened in 
ssilt water at 1()4°-1U5° V\ 40°-40.5° C), and 
with it the patient is rubbed. After this 
the patient is washed off with a warm- 
water spray; the water is gradually cooled, 
A full tub hath may follow or take the 
place of the spray, A cocoaniit-oil rub is 
then given for 15 minute.s. 

Ice Rub or Ice Ironing. — Flat pieces of 
ice, inclosed in gauze, are rubbed over 
body and limbs. In conjunction with 
sprinkling it has been advocated in sun- 
stroke. 

Alcohol Rub. — This is usually applied as 
a terminal measure. It enhances the cir- 
culation, is a tonic to the .skin and, after 
packs or douches, prepares the skin for 
contact with the outer air. Only grain 
alcohol, either pure or slightly diluted, 
should be used, about four tablespoonfuts 
being sufficient for an entire body rub. 

DOUCHES* — ^These are useful in treat- 
ing limited portions of the body. The 
various forms are chosen according to re- 
quirements, and may be short or pro- 
longed, hot or cotd, or alternately hot and 
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cold, and under more or less pressure^ 
i.e., varying from 10 to 35 pounds to the 
square inch. 

Cold appUcatiofis, continued for otie or 
two minutes, are strongly stimulant in ac- 
tion. The underlying tissues (vascular and 
lymphatic) are affected in proportion to 
the pressure used. W'ithout pressure the 
action is superhctal, but may cause reflex 
stimulation in some regions of the body. 

Hot applications reduce the sensibility 
of the superficial nerves of the skin. They 
produce local and reflex sedative effects 
when water is at 90‘*-100‘* F. (32.3^-37.8® C). 

Needle Douche or Spray; Circular 
Douche. — In this form there are usually 
sixteen “roses” having minute perfora- 
tions through which the water flows, ar- 
ranged at different heights upon a circular 
standard, the upper row being adjusted to 
give a downward spray, so as to avoid the 
face and head. A higher pressure may 
be used than in the douches of larger size. 
The manj' tine jets of water striking the 
skin feel like needles. A preliminary hot- 
air or electric-light bath is given to induce 
perspiration. The duration of the douche 
is usually one or two minutes, beginning 
at 105® F. (40,6® C.), gradually lowered to 
90® F. (32.2® C.), at 20 pounds’ pressure. 

Cold Douche. — This is a powerful stim- 
ulant, and often used after the hot-air 
bath and circular douche. It is contra- 
indicated in asthmatic patients. A single 
stream of water under pressure, through 
a or inch nozzle, and at a distance 
of from 6 to 10 feet from the patient, is 
used. Cold d<iuchcs should follow hot ap- 
plications; alternate heat and cold are also 
used. Cold douches preceded by warm ap- 
plications and followed by friction are used 
against anemia, insomnia, and headaches; 
acne, chronic constipation, autointoxica- 
tion, and general malnutrition. 

Spinal Douche. — A douche applied to a 
limited portion of the spine, the water at 
45®-60® F. (lS.6®-72® C), and under 20 to 
30 pounds* pressure, was used by Charcot 
in hysteria with good results. 

Alternating Hot and Cold Douches 
(Scotch Douche).— This produces marked 
excitation. It cannot be applied to the 
head or the anterior thorax. SiiUrfaCtdiy 
results are ohtwoed with watef at'105* 
(40*6® C.) and 70® F: (2l*r C.); 


robust the extremes mi^ he llO’ and 
55® F. (43.3“ and 12.8® C). . ; 

Head Donchea.— ^Xhese should he cold 
or cool, without pressure, and gtVeh from 
a pitcher or dipper; the duration should 
be only a few seconds. The primary 
effect produced is a dilatation of the cere- 
bral vessels; if long continued, a second- 
ary contraction and chilling are induced. 
They are used with the Brand bath or drip 
sheet, always at a slightly lower tem- 
prature and repeated once or twice. They 
are useful in mental disease (melancholia* 
hypochondria, etc.). In insomnia, mania, 
and paresis, the temperature extremes of 
the water are 80® F. (26.7® C) and 95® F. 
(35® C.). In the case of women the full 
bath or spinal douche is preferable, on ac- 
count of the difliculty in drying the hair. 

Rain Douche. — This is an elevation of 
the ordinary shower bath. The pressure 
and temperature are regulated by valves. 
In brief applications and at moderately low 
temperatures, a vigorous nerve stimula- 
tion and strong circulatory reaction are 
produced. It is valuable in neurasthenia, 
hysteria, neuralgia, paresis, disorders of 
nutrition, and weak circulation (non-or- 
ganic). The lepid and warm rain douches 
are sedative in their effects, and are used 
in hypersensitive neurasthenia and hys- 
teria. Alternating ch.'ingcf; in the tempera- 
ture are useful in anemia, chlorosis, and 
skin diseases. 

Fan Douche. — When the thumb is placed 
over the nozzle delivering the jet douche, 
breaking it into a fan-shape stream, it be- 
comes a fan douche. This is used as a 
terminal measure; it is given cool or cold. 

Filiform Douche.— This is a very fine 
douche, given at high pressure (60 pounds 
or higher). It acts as a powerful counter- 
irritant and stimulant. It is useful in 
sciatica and other neuralgias; it is applied 
for from one-half to two minutes. The 
steam douche is a variation, live steam 
being used. , 

Perineal .Doiiche<-^In this douche the 
patient sits upon a stool with the center 
cut out ^or a circular seat and receives cm 
the perineum a let or spray dotkdte. 

Low iemperafttres; 

C.) are ei»|iloyed. fJaed % 

'ChrohiB 
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1$(m is .from ihree to ten minutes; the 
force of the stream should be sufficient to 
raise the water about 30 to 40 inches. 

Mx D^iche;-<^This is a combination of 
the tlouche with vigorous massage {douche- 
masitage). It is a specialty of Aix4es-Bains. 

AffuiionSy^The patient, nude or covered 
only with a sheet, lies on a cot protected 
with a rubber blanket. Ba.sins or pails of 
very cold water are dashed on him from 
a height of several feet, alone or with the 
half-bath or Brand bath. They strongly 
.stimulate and aid in rousing an uncon- 
scious patient; they are especially useful 
in sunstroke. 

CONTINUOUS BATHS.— The Warm 
Full Bath. — In this the patient, having his 
head covered with a cloth wet in cold 
water, lies fully immersed in a large tub 
nearly full of water at 95 "-100° K. (35°- 
37.X“ C'.). The room should be warm 
(80® 1'. — 26,7° C.), and the water should 
be maintained at its initial heat for from 
ten to twenty minutes or more. In .sur- 
gical and .skin cases the body is anointed 
well with mutton suet, lanolin, or petro- 
latum to protect the skin from peeling or 
shrivelling. It is used in .severe skin 
eruptions like pemphigus^ where it relieves 
pain, reduces fever, and allow'.s the patient 
to pass safely through the eruptive stage. 

Prolonged tvarm baths arc advised for 
patients with bed-sores, compression mye- 
litis, locomotor ataxia, and paraplegia 
with paralysis of the bladder and bowels, 
inoperable cancer of the urogenital tract, 
obstinate sciatica, muscular and articular 
rheumatism, chronic meningitis, hemiplegic 
contractures, and genera] hyperesthesia. 

IVann baths of short duration are bene- 
ficial in the fevers of infancy and child- 
hood, in cerebrospinal meningitia, in acute 
mania and other conditions due to excited 
nervaa. Friction i.s not usually required. 
A half-hour bath, at 110° K (43.3° C) is 
benefKial in amenorrhea and dyamenor- 
rhea. 

Atheroma and cardiac diseases contra- 
indicate the warm bath. 

Tht Hot Bath<— In these baths the 
water is at 104°-US* F. (40°-46.r C). 
The eEeets vary according to their tem- 
perature and durktiofi, less nerve exhaus- 
Hdn ^ir . . use I^csttse less 

jetnand.;.hpbn, .^,^,|^a^prod«tctng. centf;ira» 
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and when followed by cold affusions there 
is a feeling of increased vigor. The pa- 
tient should then recline for at least half 
an hour. This i$ used in cases of infantile 
convulsions, though the hot pack is prefer- 
able. 

SPECIAL BATHS.— The Brand Bath. 

—This was formerly used extensively in 
typhoid fever. It is still recommended 
by some observers. The technique sub- 
mitted is that obtained from Brand him- 
self by Simon Baruch (Am. Jour, of 
Physiol. Therap., Sept., 1910). When the 
axillary temperature taken for ten min- 
utes regi.sters 39.5° C. (103° F.), thfe pa- 
tient is lifted into a tub two-third.s full of 
water not below 18° C. (64.4° F.) nor 
above 20° C. (70° F.) in which he is 
rubbed gently for fifteen minutes. During 
the intervals a compress of three fold.s of 
old linen wrung out of water at 60° F. and 
covered with thin flannel is placed over 
the abdomen and held firmly in place by a 
thin flannel band covering it completely. 
This is renewed every hour if w^arm. The 
bath i.s repeated every four hours when 
the rectal temperature is 103° or over. 

The Turkish Bath. — This is cleansing 
and stimulating. The patient adjusts a loin- 
cloth about the pelvis, takes a drink of 
water and enters a room wdth dry air at 
from 110°-130° F. (43.3°-54.4° C.). Per- 
spiration appears in ten or lifteen minutes. 
The patient is superficially massaged to 
increase the perspiration, and sometimes 
a hot foot-bath, hot spray, or hot full bath 
is given. When per.spiring freely the pa- 
tient enters another room, at I56°-200° F. 
(65.6“ -93.3° C.) for a few minutes. He is 
then rubbed vigorously with bare hand.s 
and then given a soap shampoo, lying on a 
marble slab. A cold douche, at 60° F. 
(15,6° C.) is then given or, if perspiration 
is still rather free, a rain douche, the tem- 
perature being reduced in from one to 
three minutes from 85* F. (29.4° C.) to 
75° F. (23,9° C), or 60° F. (15.6° C). A 
cold plunge in water at 60° F. (15.6° C) 
follows, and then he reclines until the skin 
is dry and pulse normal. Finally, an alco- 
hol rub is given, after which he rests. 

In acute ^uryngitia and suppressed 
mcuatniatioii the Turkish bath gives re- 
lief. It is henefiirial in the treatment of 
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anemia and clUoroiia, and the 
of the obese. SyphiMtica, neuraathtnics, 
and insane patients^ and certain patients 
having neuritis and chronic myeUtis are 
improved. In cardiac dilatation, cardiac 
asthenia, tachycardia, arteriosclerosis, high 
blood-pressure, pulmonary congestion, 
chronic bronchitis with emphysema, and 
exophthalmic goiter; in advanced heart dis- 
ease and Bright's disease, in cases with a 
history of apoplexy, and in skin diseases 
with eruptions its use is contraindicated. 

The Russian Bath (Diaphoretic). — In 
this the patient lies on a marble slab in 
a small, steam-filled room, being rubbed 
at intervals to hasten perspiration. The 
room-temperature is lower than in the 
Turkish hath, the steam making higher 
temperatures unbearable. After remaining 
in this room from ten to twenty minutes 
he takes a shower of cold water or a 
plunge in a pool at 60® F. (15.6® Ch 

Vapor or Sweating Bath. — In this a 
blanket on a rubber sheet is placed under 
the patient, and he is wrapped in a blanket. 
A cradle covered with a rubber sheet and 
blanket is placed over him and the cradle- 
covers are tucked closely around the neck. 
An ice-cap or cold compress is placed on 
his head. Steam is allowed to enter grad- 
ually through a spout leading from a 
kettle of boiling water. The duration may 
be from 30 to 60 minutes, or longer. The 
patient’s temperature, pulse, and respira- 
tion should be watched. When the steam 
is stopped, the patient should be wrapped 
in a dry blanket and allowed to rest. 

Foot-bath. — This entails the use of a 
small tub or pail of hot water and an ad- 
ditional supply of very hot water. The 
temperature is therewith gradually raised 
from no® F. (43.3® C.) to 115® or 120® F. 
(46.1® or 48.9® C). The duration of the 
bath may be from 10 to 15 minutes; the 
depth of the water may be 8 or 10 inches. 
A little mustard may be added. A cold 
compress should be placed on the head. 
This bath is beneficial after the initial 
chill of pneumonia, in sprains of the ankle 
or foot, bruises, cramps in the legs, etc. 

Medicated Baths . — Alkaline Bath . — Use 1 
ounce (30 Gm.) sodium bicarbonate to 
every 5 gallons (20. liters) of water. 

Pine-needle Bai;A.^Btne-needie extract, 2 
ounces (60 Gm.) to 40 gallons (160 


Sulphur Bath * — Potassium fliul|dti4e, 1 ounce 
(30 Gm.) to 7 gallons (28 Uters) hot water- 

PACK8.-^Qld Wet Pack.^A narrow 
bed and mattress protected with a rubber 
sheet, and on this a large blanket, a hair 
pillow covered with rubber cloth and a 
pillow slip are prepared, and one or two 
additional blankets, a sheet, four small 
towels, a hot-water bag, half-filled with 
hot water not over 120® F. (48.9® C.), a 
foot-bath with water at 102®-105® F. 
(38.9®-40.6® C), a pitcher of ice-water, and 
a bucket of water for the sheet at 65®- 
70® F. (18.3®.21.1® C.) are made ready. 
The patient in a hath robe sits with his 
feet in the bath of warm water, and with 
a cold compress on his head. The at- 
tendant wring.s out the sheet from the 
cold water and spreads it evenly on the 
bed. The patient removes all clothing and 
lies on the wet sheet with arms extended. 
The sheet on one side is wrapped over the 
body and limbs; the hands are brought to 
the sides and the other half of the wet 
sheet covers in both arms and the lower 
limbs. The feet are left uncovered by the 
sheet, and the hot-water bag, covered with 
a towel, is placed at the soles. The pa- 
tient is now well covered with the under- 
lying blanket, close adjustment at the neck 
excluding all air. Another blanket, folded, 
envelops the entire body The turban of 
ice-water is changed when warm. 

Hot Wet Pack. — This is none similarly, 
hot water being used instead of cold. It 
is followed by a tepid or cool sponging, 
and is used in anemia, in the aequelae of 
Bcarlet fever, and in catarrh of the air- 
passages in children. In infantile convul- 
sions it equals the hot bath. In uremia, 
especially of pregnancy, it is invaluable. 

Dry Hot Pack. — Dry, hot blankets arc 
used after the warm douche or. hot baths 
in gout, rheumatism, syphiUs, and obesity. 

COMPRSSSRS.—* Cold Compress.— >Thc 
material used i.s linen, eighteen inches 
wide, covered by several layers of flannel 
to prevent radiation. The water should 
be at S0®-60® F. (12.8®-15.6® C). The 
linen is partly wrung out, laid evenly over 
the affected side, and is covered with a 
flannel hinder applied loosely. The com«- 
press should be renewed every hour. This 
is useful in toxetnie^ being 

duced, cf and pulse hnproyi^, 
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ioe CwpMieft*-^T(ies£ are best ap- 
plttd in the form of ice-bags. 

Hot Compresaea (Pomeiitatioxia).r-Wel1- 
soaked flannel is used, covered with sttfli-' 
cient layers of dry flannel, and unless very 
hot, in direct contact with the skin sur- 
face, hyperemia is induced and internal 
congestion relieved. Hot compresses favor 
suppuration^ hasten the absorption of ex- 
udates, relieve pain, and loosen up stiff- 
ened joints. They arc used in rheumatoid 
arthritis, arthritis deformans with pain and 
swelling, sprains, bruises, cramps of the 
extremities, in biliary, renal, and hepatic 
colic, in affections of the bowels and pelvic 
viscera, intercostal neuralgia, lumbago, 
and sciatica. 

Fomentations are contraindicated when 
appendicitis threatens, in peritonitis due 
to perforation or injury or when idio- 
pathic, and in the onset of pneumonia. In 
all these cases ice-hags, cold conipresse.s 
and similar measures are preferable. W. 

WEIL’S DISEASE. See Liver 
AND Gall-bi-adder : Acute Ineec- 
Tini’s Jaundice. 

WEN. Sec Skin, Surcicai, Dis- 

E.A.SES OF. 

WHOOPING-COUGH. See 

Pertussis. 

WINTERGREEN. See Gaui- 

THERIA, 

WrrCHHAaEL. see Ham AM ELIS. 

WORMS. See l\\Rx\siTE.s. 

WOUNDS, SEPTIC AND 
SEPSI& — By septic wound is meant 
a lesion in which the tissues have be- 
come infected by pathogenic organ- 
isms, Sepsis refers to an invasion of 
the blood by these organisms or their 
toxins. 

PROPHYLAXIS.--The great 
European war afforded abundant 
material! unfortunately, for the study 
of measures which tend most effect- 
ivesfy to thwart even the most ex- 
treme risks «tf wound iofectioifli, and, 


therefore, of general sepsis. As em- 
phasized by Sir A. E. Wright, the 
clothing and skin of the soldiers are 
usually in a foul condition. The pro- 
jectile passing through a zone of filth 
necessarily carries infection along its 
path, often far beyond the reach of 
antiseptics. This results in a pri- 
mary infection, not only with strep- 
tococci, but also with organisms 
from the feces, particularly gas, teta- 
nus, and colon bacilli. Death, there- 
fore, may result from erysipelas, 
gangrene, cellulitis, or tetanus. If 
the wound is open and aerobic 
conditions prevail, a secondary infec- 
tion, with other pus organisms, no- 
tably the Bacillus proteus, may fol- 
low. Overshadowing the issue also 
is the danger of general sepsis in its 
various forms, with death as a prob- 
able result. In no phase of the prac- 
tical field, therefore, is prophylaxis 
more important. 

Commonly Used Antiseptics. — A strik- 
ing feature of the first two years of the 
war, in this connection, was that virtually 
all the older antiseptic agents were found 
wanting. Phenol proved to be of low ger- 
micidal power, especially in the presence 
of serum, and, when sufficiently concen- 
trated, damaged the tissues. Peroxide of 
hydrogen had very little germicidal action 
in the presence of tissue fluids on account 
of its rapid decomposition by catalase 
present in them. Robert Morris, some 
years ago, pointed out its morbid influ- 
ence on the processes of repair. Bi- 
chloride of mercury rapidly lost much 
of its antiseptic power in the presence of 
albuminous fluids and was irritating to the 
tissues even in very dilute solutions. Sil^ 
ver nitrate proved more valuable than bi- 
chloride of mercury, but was also found 
to be a violent irritant The coagulation 
of protein and its irritant properties re- 
duced the vatiie of iodine for use in 
wounds, notwithstanding its great value 
aS a surface ahtiseptic. On the whole, the 
virtues detailed elsewhere tinder the re- 



816 WOUNDS, SEPTIC, AND SEPSIS (I^PLACE). 


sptctive headings of these powerful 
agents (g. v.) did not stand the test of 
the extraordinary conditions jthc war 
evoked, and imposed the necessity of 
looking elsewhere for efficient agents. 

Sodium Hypochlorite or Dakin>*Carrei 
Solution. — Of the various preparations 
tried this afforded the best results. It 
was introduced by H. D. Dakin to elimi- 
nate the disadvantages of the older anti- 
septics. As obtained in commerce, how- 
ever, sodium hypochlorite, though highly 
germicidal, is extremely irritating to the 
tissues, owing to the presence of free 
alkali and free chlorine. Dakin found 
that boric acid overcame this defect. 

The solution was then prepared as fol- 
lows; 140 grams (4% ounces) of dry so- 
dium carbonate, or 400 grams (13IYi 
ounces) of the crystallized salt, are dis- 
solved in 10 liters (quarts) of water, and 
200 gram.s (6% ounces) of calcium chloride 
of good quality are added. The mixture 
is shaken and at the end of half an hour 
the clear liquid is siphoned off from the 
precipitated calcium carbonate and filtered 
through cotton. Forty grams (10 drams) 
of boric acid is then added to the liquid 
and the solution is ready for use. It is 
important to add the boric acid after fil- 
tration. not before. The solution will not 
keep more than a week. Dakin then as- 
certained that the best results were ob- 
tained when it was used by continuous 
irrigation: that it favored the dissolution 
of necrotic tissue; that it was slightly 
hemostatic, though not irritating to the 
wound tissues. 

Carrel then took up the question at the 
Rockefeller Foundation Temporary Hos- 
pital at Compiegne, France, in collabora- 
tion with Dakin, the aim being to over- 
come the terrible effects of infection. In- 
deed, 80 per cent, of all amputations, 75 
per cent, of all deaths after the first 24 
hours, and 95 per cent, of secondary 
hemorrhages were due to this factor, and 
not to the gravity of the wound. Of all 
antiseptics tried, Dakin’s proved the most 
satisfactory. 

The following technique was employed: 
After the wound had been fhocon^ly 
though gently cleansed, foreign liodies and 
all bits of bone' risikioved^ and; 
ccmtrolled, a loo^ ^dresiiing^^ 


no impermeable substance ever bemg 
Numerous rubber tubes, perforated wiA 
many small holes, were then run down 
into all recesses of the Wound and allowed 
to project out through the dressings. 
Dakin’s ^ffnid was poured into them every 
hour at fitst and less frequently later, with 
continuous day and night irrigation, proved 
even better. (See also page 193, this vol- 
ume). This fluid could be applied for 
days, or even weeki, without irritating the 
tissues. It should not be used with al- 
cohol, however, and should not be heated. 

The process of healing was carefully 
watched, and. if normal healing did not 
ensue, the wound was examined for for- 
eign substances, which might have inad- 
vertently remained, and then irrigated 
anew. But the removal of muscles or 
bones not irreparably injured was not 
practised on the first or second examina- 
tions as frequently as had been the case 
heretofore, and in this way parts were 
saved which otherwise would have been 
lost. 

When the phenomena indicating infec- 
tion had .subsided and smears showed de- 
creasing numbers of bacteria in the .secre- 
tions of the wound, and finally their com- 
plete disappearance, the wound was closed. 
This was usually possible from the fourth 
to the tenth day. The infection having 
been overcome, conditions were practically 
the same as in a fresh operative wound, 
and* the tissues healed by primary inten- 
tion when carefully coaptated. 

Strips of adhesive plaster, from 2.5 to 5 
cm. wide, were applied perpendicularly to 
the wound to bring the tissues together 
(or clips can be used); no suturing was 
done unless circumstances compelled it. 
This early closing of wounds got the pa- 
tients up much earlier, and this in turn 
aided in warding off stiff joints and 
atrophy of the muscles. 

While the original Dakin solution con- 
tains 0.5 to 0.6 per cent, of sodium hypo- 
chlorite, an .improved solution • subse- 
quently prepared by Daufresne eontalns 
0;45 to AS per cent, and is free of boric 
acid. 

tecknigu^ bao been descritred 
by Dakin ## fpAows. CfCeen; 'Treafnient 
of; War Itedr^d'' 
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^ 4a 124itet (tjiiart) bottles with 

S liters (qiMM'is)' of tap^water. The solu- 
tion IS shaken vigorously and allowed to 
stand for at least 6 hours. In another 
vessel 100 Gm. (31^ ounces) of dry sod- 
ium carbonate and 80 Gm, (2% ounces) of 
sodium bicarbonate are dissolved in 5 
liters (quarts) of cold water and then 
added to the bleaching powder mixture. 
The whole is shaken vigorously for a few 
minutes, and the precipitate allowed to 
settle. After half an hour the clear solu- 
tion is siphoned out and filtered through 
paper. With the most brands of Ameri- 
can bleaching powder it is better to use 
90 Gm. (3 ounces) of each salt The 
solution must invariably be tested for 
neutrality by adding a pinch of solid 
phcnolphthalein to a little of the solution. 

If the solution should react alkaline, 1 of 
3 methods must be employed to correct it, 
otherwise skin irritation will surely result: 

(a) Pass carbon dioxide gas into the solu- 
tion until a sample shows no alkalinity. 

(b) Reduce the proiiortion of sodium car- 
bonate and increase the bicarbonate, (r) 
Add boric acid. The carbonate-bicarbo- 
nate mixture pos.sesses greater stability 
and can l>e kept for several weeks w’ith- 
oiit much deterioration,” 

Following procedure described as a 
rapid method of preparing Carrel- 
Dakin solution. The materials: A 
solution of chlorinated soda contain- 
ing 2.8 to 2.9 per cent, of available 
chlorine: one of sodium bicarbonate 
of about 5 per cent, strength; and 
some phenolphthalein pow'dcr. One 
part of chlorinated soda solution is 
diluted with 5 of water, and to this 
25 c.c. (6H drams) of the bicarbonate 
solution is added for each liter 
(quart). The whole is well mixed 
and 20 c.c. (5 drams) removed and 
tested with a little phenolphthalein. 

If there is no red color the solution 
is ready for use. If red appears, 10 
to 30 c.c. (2V5 to 5 drams) more of. 
bicarbonate solution is added, and the 
test repeated until the red does not 
appear. 

The chlorinated soda solution is 
readily obtainable, and keeps w^. F. 

. ; iHosengarten {|<i!ur. Aiiier^ 4^ed. 

, , .'.Assob,; 

s-sa 


Describing Carrel’s method, the 
writer notes that tubes hav'e been 
found most practical to carry the 
liquid to the wound. They are 
lengths of rubber tubing of 4 milli- 
meters interior diameter. 30 to 40 
millimeters in length. They arc 
closed at one end by tying wuth 
strong linen thread, and perforated 
from the same end over a length of 
5, 10, 15 and 20 centimeters by means 
of a punch, making holes milli- 
meter in diameter, perforating both 
walls 1 centimeter apart. The tubes 
are so arranged in the wound that 
the liquid may readily spread over the 
whole surface. They are not applied 
over gau;:e. but directly to the wound, 
and compresses soaked in Dakin’s 
solution are laid over them. Gravity 
plays a considerable part in distribu- 
tion of the liquid. Covered tubes 
with Turkish toweling are used in 
cases of superficial wounds, vertical 
setoiis and w’ounds of the posterior 
aspect of the limbs. In superficial 
wounds instillations may be made 
through a looped perforated tube at- 
tached to the skin above by adhesive 
plaster. On inclined surfaces the 
tubes .should be applied to the upper 
portion of the wound. All tubes are 
connected by glass distributing tubes 
with the irrigating flask. The latter 
usually holds a liter and its inferior 
orifice has a diameter of 7 milli- 
meters. It is hung at a height of 
from 00 to lOO centimeters above the 
bed, according to the number of tubes 
in the wound. 

Every 2 hours the nurse releases 
the pinch cock for a few seconds and 
gives to the wound from 30 to 100 
c.c. (I to 3% ounces) of solution. 
The total quantity per diem varies 
from 250 to 1200 c.c. (8^ to 40 
ounces). At the daily dressings the 
skin is protecttKl by squares of gauze 
soaked in yellow vaseline. A pad of 
absorbent a id non-absorbent cotton 
covers the entire dressing, the ab- 
sorbent layer being placed next to 
the wound. 

Smears are taken every 2 days from 
the most infected parts of the wound 



818 


WOUNDS, SEPTIC, AND SEPSIS (LAPLACE), 


the instillaticm being stopped 2 hours 
before. They are stained by carboK 
thionin and the bacteria counted. 
With a Bausch and Loinb microscope 
the No. 10 ocular and 1.9 millimeter 
objective are used. The average 
number of bacteria in a field is then 
estimated and charted. When only 1 
bacterium is found in 5 to 10 fields 
surgical asepsis is obtained and the 
wound can be sutured with safety. 
Wounds of the soft parts, with ster- 
ilization t)egun in a few hours, can 
thus be closed after 2 days. In frac- 
tures it is preferable to wait until the 
wound has been surgically sterile for 
4 or 5 days. Where sterilization has 
been begun after a period of sup- 
puration. one should find the secre- 
tions sterile for a w’cek at least be- 
fore suturing. G. Loewy (N. Y. Med. 
Jour., Oct. 27, 1917). 

The skin surrounding a wound treated 
with Dakin's solution should be protected 
with vaseline, otherwise painful and per- 
sistent cutaneous irritation sometimes en- 
sues. Care must also be taken that the 
solution is of precisely correct strength, 
too strong a solution proving more irri- 
tating, while a solution weaker than 0.45 
per cent, is insufficiently germicidal. One 
of the main objects in the treatment is to 
keep the solution constantly in contact 
with all the wound surfaces. For this 
reason dependent drainage is avoided. 
Frequent renewal of the solution in con- 
tact with the wound — every 2 hours — is 
necessary because the solution, in the 
presence of the wound exudates, rapidly 
loses its chlorine content. 

The improvement in wounds treated 
by the Carrel method is due rather to 
the proteolytic action of the hypo- 
chlorites on mortified tissues than to 
any sterilizing action. The Dakin 
solution is only feebly germicidal. 
The more proteins it dissolves, the 
more attenuated its antiseptic action. 
Fiessinger and Clogne (Rev. de chtr,, 
Sept-Oct. 1917). 

In applying the Carrel-Dakin 
method to wounds in private prac- 
tice, care should be taken that 
solution is non-irrij^ting. II the pa- . 


tient complains of eotttsiitkous burn- 
ing in or about the wound the solu- 
tion has usually become alkaline, and 
should be neutralized with a solu- 
tion of boric acid. As it breaks down 
readily, it should be kept in well 
corked dark bottles* A preparation 
more than a week old should be dis- 
carded. The bacteriological status of 
the wound should be determined 
every few clays. Good results are 
obtained with the Carrel-Dakin out- 
fits on the market. Gauze should 
not he employed. The tubes should 
not be allowed to remain in any one 
position more than twenty-four hours. 
The irrigations should be made at 
two-hour intervals and enough used 
to bathe the parts thoroughly. The 
dressing should not become dry be- 
tween treatments, nor should the 
wounded part be allowed to lie in a 
wet bed. P. J. Reel (Ohio St. Med. 
Jour., Jan., 1918). 

The Carrel method has given good 
results in extensive superficial wounds. 
In fractures Ibe results differ accord- 
ing to the bones involved. They are 
good in the case of the humerus or a 
single bone of the’ forearm; slower 
for both bones of the forearm or leg. 
Complete sterilization is not obtained 
in fractures of the femur. The 
method fails in osteitis and osteo- 
* myelitis and subsequent sinuses; in 
joint fractures, where it does not ob- 
viate resection, and in purulent pleu- 
risy. Careful hemostasis must be 
established at once after the opera- 
tion to avoid secondary hemorrhage, 
which Dakin's fluid favors by dis- 
solving hlood-clots. The usual drain- 
age at the lowest point should not be 
omitted. A. Rendu (Lyon chin, July- 
Aug., 1918). 

Apart from the Carrel-Dakin solu- 
tion and procedure a large variety of 
other antiseptic agents came into use 
duringvthe Eurc^ean war. A nmnber 
of these have now passed ob- 
livion. The remaii^er> swA as 
dicbloranid»e-T, Savltia, and 
will be refamd to uade^ Ts*a«PMmw?,; 
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Tiie writur urges tht value of dust- 
ing war wounds thickly with a dry 
powder consisting of calcium hypo- 
dilorite and boric acid in the propor- 
tion of 1: 10. This prophylactic treat- 
ment, particularly useful when the 
wounded are coming in in large num- 
bers, is renewed the next day, if 
there is delay in getting the wounded 
to the hospital. It has a powerful 
sterilizing action and seems to ward 
off gas gangrene. Vincent (Presse 
niM., Mar. 29, 1917). 

Starch iodide is recoin mended by 
the writer in wounds of soft parts 
due to abrasion, unassociatcd with*, 
sinuses or deep, inaccessible tracts. 
In deep wounds success was secured 
by irrigations of starch iodide after 
the Carrel method. The solution 
consists of soluble starch, 25 Gm. 
(4Vi drams); boiling water, 1 liter 
(quart), and l.UXK) iodine-iodide 
solution, 50 c.c. (It's ounces). This 
fluid contains iodine in extreme sub- 
division, and seems to jiosscss anti- 
septic power of the same order sls 
Dakin’s .solution. It is not irritating 
to the skin and ha.s no deleterious 
action on clothing. A. Lumiere 
(Pre.sse med,. Sept. 20. 1917). 

In minor wounds, the writer first 
covers the injury wdth cotton or 
gauze wet with 1 : 20(X) mercury cya- 
nide solution. Then, under Strict 
aseptic precautions, the surrounding 
skin is scrubbed with sterile water 
and liquid soap, hair shaved off, for- 
eign bodies and visible dirt removed, 
bleeding vesseKs ligated, shreds of 
flesh cut away, the wound irrigated 
with hot, sterile water and sutured, 
drained if necessary, and covered 
with sterile cotton and bandages. If 
near a joint, a splint is applied. A 
dressing wet with Dakin’s solution 
is kept on for a few days until all 
danger of infection is past. A. W. 
Colcord (Internat. Jour, of Surg.. 30, 
312, 1917). 

Iodine promotes the healing over 
after the wound cavity has filled with 
granulations. Plaster is swabbed on 
tbi adhesive side with a 10 per eent. 
tfaictwv ol iodino' and when dry^ cut 


into narrow strips which are applied 
to the edge of the wound, the strip 
fitting ' for 1 millimeter on the epi- 
thelial margin and the other 3 or 4 
mm. on the granulation tissue. 
Often the epithelium heals over as 
promptly as if Thiersch grafts had 
been applied. Taddci (Riforma med., 
Mar. 30, 1918). 

In recent wounds, before active in- 
fection appears, no mode of disinfec- 
tion gives as good results as hot air. It 
is not to be substituted for the cus- 
tomary excision of dead or injured 
tissue, but acts well in place of any 
antiseptic, liquid or powder. In a but- 
tock wound contraindicating com- 
plete excision, recovery was obtained 
by carbonization with oxygen heated 
to 1000® C. under pressure. In long- 
standing obstinate wounds, air heated 
to 55“ or 60® C. proved useful both 
in military and civil practice. M. 
Vignat (Bull, de IWcad. de med., 
Mar. 4. 1919). 

Wound Excision and Primary Suture.— 
The foremost surgical development of the 
w'ar as regards wound treatment was 
probably the general recognition of the 
principle of complete w’ound trimming or 
excision (debridement), which introduced 
the possibility of effecting immediate 
(primary) closure of wounds even wdien 
presumably infected. Through the Car- 
rel-Dakin method, reasonably prompt 
secondary suture of wounds already in a 
manifest state of infection was rendered 
feasible, but in wounds coming for treat- 
ment early — within eight or ten hours 
after injury — more rapid results than are 
afforded by the Carrel method are desir- 
able, and this desideratum has to a cer- 
tain extent been supplied by the proce- 
dure of wound excision, which seems 
destined to pass definitely from military 
into civil practice for the treatment of 
severe, presumably infected wounds. As 
John T, Bottomlcy stated (1919), it is 
logical to assume that as debridement 
comes more into vogue, the need of the 
Carrel-Dakin method will be less urgent. 

At the time of the beginning of stable 
trench warfare after the first battle of the 
Marne, the results from expectant treat- 
ment of woiin:da--neariy all primarily in- 
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fected — became extremely unfavorable, 
active suppuration, secondary hemor- 
rhage. gangrene, septicemia, and linger*^ 
ing illness being commonly ' observed. 
Early in 1915 a number of surgeons were 
insisting not only on prompt wide incision 
and drainage of wounds, but also on im- 
mediate removal of all avascular tissue 
and all structures manifestly dead or 
about to undergo necrosis. By the middle 
of 1915, both antiseptic treatments, such 
as that of Dakin-Carrel, and the principle 
of early suture after complete wound 
cleansing, were in process of practical 
trial. In France, Lemaitrc, Tissier, Duval, 
and Depage, and in England, Gray, were 
among those who compelled recognition 
of the principles of debridement and pri- 
mary suture. At first tried only in fresh, 
comparatively clean wounds — especially in 
wounds of the knee-joint, scalp and brain, 
lungs, and abdominal wall — the field for 
primary suture was gradually extended to 
more dubious cases. 

The technique of wound excision 
as commonly performed is as follows: 
(1) Incision. This is usually made 
either parallel to the muscle fibers or 
to the large ves.sels and nerves; or it 
may be differently placed to open up 
the track of the projectile widely; or 
it may actually connect the v^ounds 
of entrance and exit. (2) The track 
of the projectile is followed and all 
diverticula opened and explored, (3) 
Foreign bodies, clothing, projectiles, 
and loose fragments of bone or skin 
are removed, together with all tis- 
sues already dead or avascular and 
destined to necrosis. Important ves- 
sels and nerves must be saved. (4) 
Kemostasts is completed, with liga- 
tion of all visible bleeding points, 
followed by gauze pack for a few 
minutes and then by fixation of the 
bacteria in the wound by tincture of 
iodine. (5) Repair of the structures 
ts made by suture. 

If because of poor genera,! condi- 
tion or other material circumstances, 
excision is not completed, one must 
efifect their retnpyal at a subsequent 
dressing to avoid spontaneops ^mi- 
nation 


Primary suture can be pratiiaed 
only when proper surgical, surround- 
ings make aseptic conditions possible. 
Advanced infection and impaired 
local circulation are absolute contra- 
indications to it. R. T. Vaughan 
(Sufg., Gynec. and Obstet.. Apr., 
1919). 

Where immediate suture was deemed in- 
advisable, delayed primary suture was 
frequently carried out two to four days 
after the initial exci.sion treatment, if the 
ivouncl seemed in good condition. Correct 
results from this procedure were found to 
be more easily obtained with the aid of 
bacteriologic study of the wound secre- 
tions. Carrel treatment may or may not 
be applied during the interval between ex- 
cision and suture. The so-called secondary 
suture consists in closing the granulat- 
ing wound later than four days after the 
excision, after removal of the epithelial 
margin and neighboring skin or a com- 
plete excision of the scar tissue. Where 
the wound is in a sufficiently unfavora])Ie 
condition to make delayed primary suture 
inadvisable, the next object in view is to 
carry out secondary closure when the 
wound* has become practically sterile and 
contains no streptococci. 

The principle of primary suture is defi- 
nitely established, l>ut opinions as to the 
legitimate field for it remain at variance. 
Clean wounds in civil practice are ob- 
viously comprised in this field. Of the 
army surgeons, some remain adherents of 
the Carrel procedure, after primary ex- 
cision, for practically all types of war 
wounds. 

fW. Wayne Babcock (1919) has des- 
cribed a special method for the immediate 
sterilization and closure of chronic infected 
wounds of bones and soft tissues (sec 
under Tkeatment). Ed.] 

'Where primary suture is imprac- 
ticable. the writer attempts aecood- 
ary suture. After careful removal of 
dead tissues, the wound is treated by 
continuous or intermittent itirigatioU 
or with a simple wet dressing of 12,5 

per cent tmiiKaeslu^ and 

412S per cent. uMooniitfin dlAoiidsu 
,, *his k to DakinV 

■ ■ ' Comj^e'ibe.: sirsst' -ql 
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; ci the t«mperfttur« gerketally 

occur in two or three days. The 
wound ie then cleansed with tepid 
magnesiuim chloride solution, and 
secondary closure effected with su- 
tures or adhesive strips. Helio- 
liserapy accelerates repair. G. Pothe- 
rat (Presse ined., Dec. 20, 1^7). 

Report of experience with primiuy 
BUtiire in 2537 cases. It is not neces- 
sary to excise any more tissue for 
primary suture than with any other 
method. Curved scissors are prefer- 
able to the knife. The wound is next 
dried with gauze, the tissues swab- 
bed freely with 5 per cent, tincture of 
iodine, and any excess wiped up. 
Iodine is not needed for small 
wounds with healthy tissues which 
do not require excision, nor when 
the devitalized tissues are removed 
en bloc. The iodine somewhat re- 
tards healing and delays removal of 
sutures to the twelfth or thirteenth 
day, hut it offers the advantage that 
delayed pximary suture can he post- 
poned till the eighth or ninth day or 
even longer. The iodUtc fixation ren- 
ders harmless the germs sown on the 
surface of the wounds during the 
operation. In the last scries of 1891 
wounds, primary suture w^as applied 
in 79 per cent, and proved successful 
in all but 0.84 per cent. In the com- 
plete failures the streptococcus was 
always found, but even the strepto- 
coccus does not inevitably doom the 
suture to failure. R, Lemaitrc (Lyon 
chir., Jan.-Feb., 1918). 

Every war wound free of the strep- 
tococcus should be sutured. Ful- 
minating putrid infection always re- 
sults from anaerobes plus the strep- 
tococcus. At 37^ C. its cultures are 
characteristic in five or six hours. 
Swabs should be taken from all por- 
tions of the wound at the fourteenth 
to the eighteenth hour and inoculated 
in bouillon agar alants with lactose 
litmus and in Veillon agar. Strepto- 
cocci were found in but 10 or IS 
per cent of fresh cases, with, ana^ 
rohes in. 6 or $ per cent. But by the 
time utisuturi^ woiusds r^h the 
hospitals at fully BO par 


cent, show streptococci. No anti- 
septic should be used except possibly 
ether and iodoform-ether solution 
for bone lesions. G. Gross (Paris 
m6d., Feb. 23, 1918). 

Regular healing takes place only 
where all adlSesion of dressings is 
avoided. This is easily secured by 
covering the wound with a layer of 
tulle of 2 millimeter mesh, impreg- 
nated with sterile vaseline. Simple 
washing of wounds with normal 
saline solution, «.r., aseptic treatment, 
results in more rapid progress than 
occurs with antiseptic ether sohition, 
the daily rate of healing rising to 1.2 
or 1.3 mm. At times, however, heal- 
ing under such treatment is suddenly 
checked by ])actcrial contamination. 
The best plan is to use dressings of 
starch iodide, healing being thus ac- 
celerated to over 1.6 mm. a day. A. 
Lumiere (Bull, de I'Acad. de med.. 
Mar. 12. 1918). 

The writer's system of ‘^reinforced 
prophylaxis’' for wounds comprises 
primary excision plus deep disinfec- 
tion by infiltration of the tissues with 
solutions of quinine derivatives by 
means of the hypodermic syringe. 
Isoethylhydrocupreine, the quinine 
derivative having the greatest des- 
tructive action on the streptococcus 
and staphylococcus, is used in 
1 : 10,000 solution in normal saline 
solution, filtered through cotton and 
sterilized. Novocaine or adrenalin 
may be added if required. Joint 
wounds respond most favorably to 
the solution, which is injected into 
the joint as well as the surrounding 
tissues. R. Ktapp (Miinch. med. 
Woch., May 7, 1918), 

Sloughs from foul wounds do not 
require chemical solvents for their 
removal, but can be eliminated by 
tryptic ferment set free from disinte- 
grated leucocytes. Liberation of this 
ferment is greatly accelerated by 
breaking down the leucocytes in the 
discharges with hypertonic saline 
solution (S to iO per cent.). Nothing 
prints a wound surface washed 
quite dean dbuminous matter 
from being sterilised by a single ap- 
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';t»licatton of antiseptics. A. E. Wngbt, 'lii, 

Fleming and Colebrook (Lancet, France, bewe^ SO0;;«^^ 

June 15, 1918). casnaUies were received in 8 iweekst 

Primary gutore is leagible even including mog^ly the more aever^ 

twelve hours after injury when the wounds. Of these, 206 were 

wound seems slightly if at all in- Immediately; 93.5 per cenWof 

fected. In 32 casfs, the writer opcr- healed without a drop of pus br a . 

ated and sutured between the thirty- particle of infection. A number of 

fifth and forty-eighth hours in 12; on other cases, forming a second type, 

the third day in 7, and from the fourth were closed when clean and sterile 

to the eleventh day in 13. In only 3 by delayed primary suture; 100 per 

did reopening of the wound become cent, healed without any infection, 

necessary. In all the others the scar The third group comprised those 

was linear and soft as in ♦he most known to be infected and in which 

successful early suture cases. Chalier the Carrel-Dakin method was used; 

(Prognes med., July 6, 1918). 85 per cent, healed without suppura- 

’‘No attempt should be made to ea- tion. These results convey a good 

cise a wound when the infecting idea of what can be done under 

organisms have already invaded the favorable conditions by the newer 

tissues, as this does not hasten re- treatment of battle casualties. Brewer 

covery and materially increases the (N. Y. Med. Jour., Feb. 8. 1919). 


risk of septicemia. The operation 
should then be limited to free ex- 
posure of the entire surface, includ- 
ing all recesses. Comparison of sev- 


GENERAL INFECTIONS; SEP- 
SIS. — These conditions, popularly 
known as “blood poisoning,*’ arc due 


era! methods: Carrel-Dakin with 
early operation, 77.5 per cent, closed 
by suture; without early operation, 
53.5 per cent.; dichloramine-T in 
eucalyptol, 43 per cent.; flavine, 22 
per cent.; hypertonic saline, 12 per 
cent. Early excision with primary 
suture is the only method comparing 
favorably w'ith the Carrel-Dakin pro- 
cedure. Dichloramine-T in eucalyp- 
tol gives very fair results, but epi- 
thelializatiori is somewhat slow, with 
irregular scar tissue. J. T. Morrison, 
Hartley and E. F. Bashford (Lancet, 
Aug. 24. 1918), 

In the first stage of wound healing 
destruction of germs is imperative, 
Init when these are once conquered, 
disinfectants serve only to injure the 
delicate tissues forming daring re- 
pair, 

A simple dry absorbent dressing on 
a sterile wound leads to healing a 
little more rapidly than ^the Dakin 
method,. . 

jSyi^tefnatte: ;td ^ 

however, wiE; greatly ;sb0r.teii 'the 

peripd bf, healing, 

as two tjreeks, Tuflie£.aod Desmarres 
(Jour, de <bir., Dec., 1938). 


to the invasion of the blood by bac- 
teria or their toxins from tlie seat of 
injury. Three forms of general in- 
fection have been identified : toxemia, 
septicemia, and pyemia. 

Toxemia or Sapremia.— These 
terms are applied to a general disor- 
der due to the penetratiuii in the 
bfood of toxins only from a septic 
focus, a gangrenous or sloughing 
area, a putrefying blood-clot, a pla- 
cental remnant, etc., containing pyo- 
genic organisms. The fir.st symptom 
is usually a chiU or several of them, 
soon followed by a temperature rang- 
ing from 100** to 104^* F. (37.8* to 
40* C) and irregular in type. . The 
skin is dry and hot ; there is head- 
ache^ nausea, and vomitiiig, , the 
tongue .beihg dry. These i^hendmena 
suddenly, la,, 

iWthln when the outflow^ ; 

ot ^yan'-a^td the htood'fey 

virulent inf pf-evioosly 
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cleat! wound develops rapidly. The 
, pulse is usually rapid, but full at 
first, and the respiration somewhat 
hurried. These phenomena subside 
promptly when local treatment of 
the wound completely removes the 
source of intoxication. 

If the intoxication is allowed to 
proceed the erstwhile febrile symp- 
toms are attended by increasing^ 
weakness, which may proceed to ex- 
treme prostration, with jactitation, 
tremor and delirium, most marked at 
nigfht. The disorder then assumes 
the typhoid type, the tongue becom- 
ing dry and brown, the Ups studded 
with sordes, tlie skin even showing 
j>etechial hemfjrrhages, at limes, and 
more or less jaundice. Diarrhea in- 
creases in intensity until the stools 
arc passed unconsciously. The urine, 
which at first w^as scanty and high- 
colored, may tluMi be found to con- 
tain albumin, hyaline casts, etc., and 
also be voided unconsciously, *As the 
morbid process progresses, the pulse 
becomes weak, rapid, and irregular, 
the temperature subnormal, and 
coma supervenes, with death on the 
fourth or fifth day of the febrile 
process, unless the course taken be 
truly typhoid in character, w'hen life 
is somewhat j>rolonged, death occur- 
ring from exhaustion. 

Septicemia. — In this condition, due 
to the presence of bacilli and their 
toxinfs in the blood and tissues from 
the focus of infection — even though 
this be very small, the symptoms 
develop less rapidly than in toxemia. 
They consist of chills, sometimes 
persistent, fever, anorexia, headache, 
vomiting, diarrhea, great prostration, 
mental torpor, and the general ty- 
phoid state observed in toxemia; 

The fever increases suddenly, the 


temperature rising to 105® F. (41.8® 
C.) or more, when a period of dan- 
ger is readied. In rare cases, how- 
ever, fever is absent, and, when the 
abdomen is the seat of the injury 
(gunshot wounds, hernia, etc.), the 
temperature may even be subnormal. 
The pulse may be strong and rapid 
at first, but it gradually fails in powder 
until it becomes easily compressible 
and w^eak, though rapid. After ab- 
dominal lesions the pulse may remain 
extremely rapid, while the tempera- 
ture is subnormal. When acute 
peritoneal septicemia is present seri- 
ous symptoms develop within 12 
hours after the injury, and death may 
occur within 36 hours. Lesions 
found after death in such cases, ac- 
cording to Hartrnann, are dilatation 
of the intestines and fine arborescent 
vascularity of the peritoneal coat. 

Diarrhea is frequently observed, 
but it is seldom as violent as in cases 
in wdiich the general toxemia is due 
to the ingestion of toxic foods. It is 
often protective, in that it aids in the 
elimination .of pathogenic substances, 
bacterial and organic. Vomiting also 
occurs, but is rarely severe. The 
spleen is enlarged in most cases. 
The lymphatic glands may also show 
a marked tendency to become infil- 
trated and enlarged. The urine usu- 
all}^ shows considerable albumin and 
casts. 

The blood undergoes rapid de- 
terioration, owing to the bacteremia. 
As a result, the skin becomes pale 
and yellowish, and shows a punctate 
eruption — minute areas of cutaneous 
hemorrhage — sufficiently like that of 
scarlatina to suggest the presence of 
the latter disease. Other cutaneous 
manifestations may also suggest such 
diseases as roseola, herpes, superficial 
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«deitia, etc At firgi the 
dry, aiid rwgh ; gradtially it becomes 
doughy, bathed in perspiration, and 
often cold and clammy. 

In the later stages, eoniplications 
may occur. Endocarditis may de- 
velop very insidiously, hciiig some- 
times far advanced when disoovered, 
although the physical signs are less 
marked than is usually the case. 
Gradually the sallow hue of the skin 
deepens, the mental torpor lapses 
into stupor, and dulling of the senses 
becomes perceptible in every way. 
The tongue becomes dry and thickly 
furred; the urine, at first scanty, be- 
comes concentrated, and sometimes 
has to be drawn with the catheter. 
Delirium is replaced by coma, soon 
followed by death. 

The local manifestations vary; in- 
deed, none may appear. This is espe- 
cially the case when the disease runs 
a very acute course. On the other 
hand, a severe local inflammatory 
process may develop, accom^vanied by 
sloughing and rapidly spreading gan- 
grene. This may be observed in con- 
nection with slight injuries, such as 
those to which surgeons are exposed. 
In such cases the wounded finger be- 
comes inflamed and painful, red 
streaks appear on the arm, and the 
lymphatic glands of the member 
swell. This is well shown in the 
annexed illustration. 

In accidents involving crushing, 
general septicemia may follow con- 
tamination from the dead tissues, 
traumatic gangrene with putrefactive 
ihflammation of the neighboring un- 
injured tissues, ensuing. Mpist gan- 
grene, the rapidly sprea^g gan- 
grene (gmgri^ne foudfoya^l ^,^ . with 
evolution ■may 'as 

bring on 


caaes have been : wit- 
ttes«^ in the European war.. 

Tlierc is great swelling, with local 
emphysema with cratkliug rounds, 
the mass giving off a very foul odpr. 
Such tittle becomes totally decom- 
posed if the patient lives long 
enough. 

Some cases, as previously stated, 
run their course without fever ; 
others progress in the usual way; and 
then cease, — ^the abortive form,—- 
even after the temperature has ap- 
proximated 1G3’ F. (38.2*^ C,)^ Such 
cases are not rare. 

Blood-culturcs in SO cases of septi- 
cetnia showed 57 per cent, were 
positive, the streptococcus hcitig the 
prevailing organism. Of 23 patients 
with a ix)sitive ?>lood-culture, 74 per 
cent, died and 26 per cent, recovered. 
Of 17 patients with a negative hlood- 
culture, 35 per cent, died and 65 per 
cent, recovered. Ordinarily in this 
series a low leucocyte count indi- 
cated a had prognosis. The differ- 
ential count is of the greatest im- 
portance. When the polymorphonu- 
clears approach 90 per cent., particu- 
larly when the count is low, the 
prognosis is grave. Ahdcrhalden 
(Amer. Assoc, of Immunologists; 
Jour. Amcr. Med. Assoc., July IS, 
1916). 

Pyemia. — This condition, charac- 
terized by the formation of multiple 
metastatic abscesses in various parts 
of the body, including the endo- 
cardium, joints, etc., is due to the 
absorption of pyogenic organismt, 
and, in some iiistances, of the pne^ 
mococcus, the gonococcus, title -oede^ 
and typhoid bacilli. 

..^he initial symptoms, a chill, xboi^ 
m less marked, slight 
.sepsitiveness of the i»«a^ 

On a -week or ten days after the 
^I% ;wa8 received: saji*; 

pi^ti«)n has been felly esj^iis^ 
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After thia first a;?^ 

quiescence xxcurs of pfeHiap^ an en- 
tire day. As a rule, another chill 
occurs the second day, followed by 
another on the 0iird, and so on, until 
the chill is observed to be irregularly 
periodical or intermittent; a charac- 
teristic manifestation of pyemia. The 
same irregular intermittence is ob- 
servable in the temperature-curve, 
which, after marked elevation,— 105® 
F, (40.6® C.) , suddenly falls to normal 
or below’, remaining there until the 
next exacerbation. The intermissions 
vary in length — sufficiently long some- 
times to suggest recovery. Suddenly 
another occurs, and another period of 
high temperature supervenes with 
sweating. The pulse does not follow 
the temperature; though its rapidity 
is increased when there is p3Texia, it 
is never normal as long as pyemic 
infection is present. The constitu- 
tional symptoms, which correspond 
wuth those oliserved in septicemia, 
ma^’ be very severe. 

The second period is that dur- 
ing w'hich metastatic abscesses are 
formed. The lungs, the spleen, the 
liver, the kidneys, and the joints arc 
the sites of predilection for these ab- 
scesses, the first two organs espe- 
cially. A sharp pain in the side 
with dyspnea — the attending signs 
roughly suggesting pleurisy, hemop- 
tysis, etc. — ^indicate that the lung 
has become the seat of the abscess, 
with perhaps septic effusion into the 
pleura. If the liver be invaded, 
|jiudd!cC, a common symptom iti py- 
emia, becomes marked, and the phys- 
ical signs indicate hepatic involve- 
ment. Hematuria, the presence of 
ma»j^ ^jSts and much albumin in the 
to pyemic nephritis. 
The brain may also be the seat of 


abscess, >nd show signs correspond- 
ing with the region involved. The 
joiints are not infrequently the seat of 
abscesses, and the parotid gland also. 

The general symptoms are charac- 
teristic, but unlike those of septice- 
mia. The mental condition, unless a 
brain-abscess develop, is totally dif- 
ferent; instead of apathy, there is 
usually clear perception of suffering, 
which may become quite severe 
through the involvement of nerves 
and joints in the inflammatory proc- 
ess. The skin is usually dark or 
yellowish and erythematous, and 
sometimes pustular eruptions may 
greatly increase the discomfort The 
tongue is thickly furred. Marked 
weakness, emaciation, and exhaus- 
tion are the rule, especially in cases 
of long duration. In the later stages 
delirium may appear, especially in 
acute cases, follojved by coma. 

ETIOLOGY AND PATHOL- 
OGY. — Toxemia or Sapremia. — The 

morbid process may be initiated from 
an area of putrefaction or from le- 
sions in any part of the body, the 
surface, the viscera, sinuses, uterus, 
etc. The poisons elaborated by the 
bacteria in situ, and which penetrate 
the blood-stream, are poisonous pto- 
maines, toxins, etc., the quantity of 
which determines the severity of the 
case. The poison — that contained in 
a drop of blood, for instance-does 
not communicate toxemia to another 
subject unless sufficient quantities 
penetrate the blood of the latter. 
Toxemia is apt to occur when putrid 
ffuid, bl(K;d-cJots, etc., are retained in 
a wound, a joint, amputation flaps, 
etc., by pressure. Briefly, toxetniavlfi 
the surgical sense, means ap 111- 
drained wouji^^ If its a^uat hot, 
or as- 
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sumes the pathological type of septi- 
cemia, from which it can hardly be 
distinguished post mortem. There is 
marked congestion of all the viscera, 
including the brain, and also hemol- 
ysis. 

Septicemia, Sepsis, Septic Infec- 
tion . — Any wound, no matter how 
diminutive, may become the starting 
point of this disease. Hence its com- 
parative frequency among surgeons 
who, through a scratch, a slight 
abrasion, or a post-mortem wound, 
due to ,a slight prick of the scalpel 
used, etc., introduce the i>athogenic 
organism beneath the protective in- 
tegument. No wound may be dis- 
covered; the focus of infection may 
then be a middle-ear disease, tonsillar 
suppurations or infected crypts, den- 
tal caries, pyorrhea alveolar is, sup- 
purative appendicitis, etc. The bac- 
teria, once in the blood, multiply 
therein and produce continually in- 
creasing quantities of toxins. While, 
as we have seen, a drop of blood in 
toxemia will not communicate the 
disease, the same procedure with the 
blood will, in septicemia, do so, be- 
cause it introduces bacteria which 
proceed at once to multiply, reaching 
the blood by way of the lymphatics. 
Hence the swelling of these glands, 
due to the accumulation therein of 
defensive phagocytes. 

StaphyhKocci, streptococci, pneu- 
mococci and colon bacilli arc the chief 
pathogenic organisms. Being solu- 
ble, the bacterial products are carried 
to all parts of the body, unless they 
have a special affinity for cells, as the 
tetanotoxin has for the nervous sy.s- 
tem, the typhoid toxin for endothelial 
cells, etc. The blood loses its coagu- 
lating powe^Y the red cells are de- 
stroyed in lafg« quantities and de- 


composition begins soon after death. 
Hemorrhagic areas may occur in 
the skin and internal organs — to 
such a degree, at times, as to have 
warranted the term hemorrhagic sep~ 
tkemia. Cloudy swelling is found in 
practically all organs, the spleen be- 
ing more or less swollen, though at 
times greatly softened. 

Pyemia. — This disorder is brought 
about mainly by the passage, from 
the infected area to the blood, of clots 
either infected with pyogenic bacteria 
or saturated with the toxins of these 
organisms. Pyemia may also be 
caused in the absence of a wound, 
such as that attending middle-ear 
disease. The pathogenic thrombi 
tend to break up in fragments which, 
on reaching vessels whose lumina are 
too small for them, cause ob.struction 
and secondary metastatic or secotid- 
ary abscesses, I'he lungs, heart, 
liver, kidneys, spleen, and the brain 
are the organs most frequently af- 
fected in this manner. These ab- 
scesses do not dilfer from those 
witnessed in the peripheral tissues, 
being comi)osed of a central mass of 
pathogenic organisms, a layer of 
necrotic tissues, another of leuco- 
cytes and the granulation tissue, 
which separates it from the surround- 
ing normal structures. In the liver 
the abscesses may be multiple, sind 
are due, in most instances, to appen- 
dicitis. 

PROGNOSIS.— The prognosis in 
all forms of sepsis depends greatly 
upon the powers of resistance of the 
patient. In toxemia and .septicemia 
the pi'ognosis is favorable both in 
surgical and obstetrical cases when 
the focus of infection can be ade- 
quately treated eafly. The time 
elapsed before this is done greatly 
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fts^ Tht .fcfcd ''of 
/infiuences 

materi^Jiy pTOgiio^i^ it is rela- 
tively favoraWe when staphylococci 
predominate, less favorable if pneu- 
mococci are found, and least favor- 
able still if streptococci are present, 
and also in mixed infection. The 
bacteriological examination of the 
blood points to the source of infec- 
tion. Thus, if we find pneumococci, 
the respiratorj'^ tract is to be looked 
upon as its source; if the bacterium 
coll, the intestines, biliary passages, 
or a cystitis, etc. 

Hhen the source of infection— -a 
large septic mass or an infecting sur- 
face, etc. — can be reached and judi- 
ciously treated, the chances are 
grreatly improved and the symptoms 
sometimes clear up immediately. 
Ihis is especially the case in sapre- 
tnia; but, it is always difficult to 
ascertain whether we are dealing 
with this condition or with septice- 
mia, the information obtainable on 
this score being rather scant. 

The rapidity of the course affords 
some idea of the chances the patient 
has, and the prognosis may be said to 
be favorable if the symptoms show 
but slow aggravation. The rapid 
forms of septicemia are usually mor- 
tal. Important is the fact, already 
stated, that cases of * 'abortive” septi- 
cemia are often met with, the symp- 
toms receding after a short period of 
progress. In septicemia occurring 
as a complication of celiotomy, the 
diances of recovery arc slight. 

The duration of {yemia varies 
gi^tly; it may last from a week to 
several memtbs. ; 

tfee disease is upfavotabler bowevtet 
When the intervals between tlie 
^..cbrHs" 'are - short. 4nd:-’tke;;*ae^fe8liifida'' 


arc numerous or involve important 
Qigans, the likelihood of an early 
fatal issue is great. The disease is 
often linked with septicemia, the 
manifestations of both forms being 
mingled, and the progress of the case 
toward a fatal ending is correspond- 
rngfly hastened. Erysipelas, wdiich 
may occur as an accompaniment of 
pyemia, also reduces the slight 
chances of recovery. In the form of 
pyemia attending gonorrhea the mor- 
bid processes caused by the gono- 
coccus do not vary greatly from those 
caused by pyogenic bacteria, 
TREATMENT.— Whether the sur- 
geon be dealing with a simple or a 
severe wound, as soon as fever at- 
tends an injury or an operation, 
nowadays, suspicion is immediately 
aroused that a septic condition of the 
exposed surface has appeared. 

Local Measures.— The sooner the 
wound and any accessible secondary 
abscess is opened, drained, and ren- 
dered absolutely aseptic, an infective 
placenta removed, etc., the better. 
This is probably best effected by the 
sodi^ h3rpochlorite solution of 
Dakin and Carrel, described on. page 
816. Or, a bichlodide solution, 1 to 
1000, may be used after carefully 
clearing of any discharge or blood 
that may be present. In injuries of 
the extremity, the latter may he left 
in a bath of sodium borate, 20 grains 
(1.3 Gm.) to the ounce (30 Gmv), for 
several hours, if need be, after clear- 
ing and disinfecting the wound. 

H3rdrogtfi dioxide, widely used in 
the treatittent of 'infected wounds, d|$* 
catgiM m!»y omse ret>^icm 

Of H the %4- 

tote hu a section tit ■ 

TCftsel thiRt^ ;haifci-''«nff€red contusion. ^ 
thtrcfore 

not he (^<««n where vose^ have 
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been ligijkted With cl&tgftt; etlk should 
be ttsed instead of u ligsttire. E« 
Delorme (Presse rn^d., Oct. 8, 1$14). 

Good results obtained in treating 
desperate cases of infected railway 
wottnds by 4-hourly irrigation with 
hot peroxide solution (2 ounces^*^ 

C.C. — to the liter — quart) followed in- 
stantly by hot phenol lotion (}4 
ounce — IS c.c. — to the liter — quart), 
and the application of hot bichloride 
of mercury fomentations (wrung 
dry). A septic cavity or cavities 
should be converted into 1 large 
open sore. When feasible, submer- 
sion in warm peroxide lotion once or 
twice daily is a useful adjunct. 
O'Conor (Annals of Surg., Apr.. 
1917). 

Lacerated industrial wounds heal 
rapidly when treated as follows: 
The surrounding skin is cleaned with 
gasolene and painted with tincture of 
iodine, full strength. Paraffin wax 
(see Burns) is immediately applied 
to the wound, which is dressed daily 
for the first few days, but without 
touching the wound proper. An 
electric blower is used as a drier. 
The writer calls the procedure the 
“serum-retaining dressing.'* It is a 
rapid healer. Excessive granulations 
and sluggish wounds never occur. F. 

R. Williams (Boston Med. and Surg. 
Jour., Apr. 4, 1918). 

Stitches should be removed in or- 
der to reach ever>' sinus that may 
serve as a nidus for infectious agents. 
When a cavity cannot be reached 
conveniently, a syringe may be em~ 
ployed to wash it out. The safest 
method is to irrigate the wound with 
the sodium hypochlorite solution 
referred to above. These measures 
are sufficient, as a rule, to arrest an 
uncomplicated toxemia, since the fo- 
cus which supplies the toxins is 
eliminated. 

The artificial nutrient dgidf, sueh 
as snd JU»cke>, ai^O^d the 

best conditions for repair of jweonds. 
Ekliia»sfa>#«i1« is espechi^ imeliil, 
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.-as it contains icaldum^'airil' 
to strengthen:' tbe ' 
combat acidosis, and sOgar as 
and nutrient. The f ormiili is 6.S <Sm. 
(I(X) grains) sodium chloride; 0;3 Ght. 
(5 grains) potassium chloride; 1 Gm. 
(IS grains) fused calcium chloride: 
0.S Gm. (7l4 grains) sodiiun bicar- 
bonate; 1.5 Gm. (23 grains) glucose, 
and 1000 Gm. 0 quart) distilled 
water. Soubeyran (Paris med., Nov. 
27, 1915). 

F*or suppurating wounds the writer 
recommends the following antiseptic 
and healing dressing: Camphor, 5 
Gm. (V/i drams); balsam of Peru, 
10 Gm. (2yi drams); gomenol, 25 
Gm. (614 drams); ether and liquid 
petrolatum or almond oil, of each 
500 c.c. (1 pint). This is highly dif- 
fusible and prevents adhesion of 
dressings. Healing is accelerated. 
G. Duchesne (Bull, de TAcad. de 
m6d., Apr. 3, 1917). 

For drainage all that is necessary 
is to put something into the tissues 
which will keep a passage open, 
without leaving an open drain. A 
soft piece of folded rubber in an ap- 
pendix abscess will allow pus to 
come away but will not leave an 
open drain by which secondary in- 
fection can gain entrance. The two 
main principles of civil surgery 
taught by the war arc, early and 
complete operation, and that secon- 
dary or mixed infection is worse than 
primary infection. Hathaway (Brit. 
Med. Jour., June 29,.. 1918). 

During the European war the 
Dakin-Carrel method, applicable to 
the treatment of infected, wounds 
was devised. (See under Pkophy- 
I.AXIS). Shortly after its introduction, 
Dakin produced a series of substances 
which, while hig^hly bactericidal, are 
not imtatingf to the tissues, via., the 
chloramincft. Favorable results have 
been obtained with these .substances 
in civil ptacricei 

Diehlbrim . (tolueiieparasttl* 



Stt H 5 or 10 per cent Elution in 
^clbkiriiteM eticalyptol or cliloritiated 
jiquid petrobtum.. Eiisol b a pre- 
paration of hypoohiorotig acid first 
made by Lorrain Smith, of Edin- 
bnrgb^ 

Preparation of dichloramine^T by 
the Chatiaway method described as 
follows: Chlorinated lime (from 350 
to 400 Gm. — 11% to 13% ounces) of 
good quality is shaken with 2 liters 
(quarts) of water on a shaker for 
half an hour, and the mixture allowed 
to settle. The supernatant fluid is 
siphoned off and the remainder lit 
tered. Powdered tolueneparasulpho-' 
namid, 75 Gm. (2yj ounces) (the 
crude product may be used), is then 
added to the whole of the hypo- 
chlorite solution and shaken until 
dissolved. The mixture is filtered, if 
necessary, placed in a large separat- 
ing funnel and acidified by gradual 
addition of acetic acid (100 c,c,— 3% 
ounces). Chloroform (about 100 c.c. 
—3% ounces) is then added to ex- 
tract the dichloramine, and the 
whole well shaken. The chloroform 
layer is tapped off, dried over calcium 
chloride, filtered, and allowed to 
evaporate in the air. The residue is 
powdered and dried in vacuo. The 
product sold as chlorasene may be 
substituted for the tolueneparasul- 
phonamid. Keen (‘^Treatment of 
War Wounds,” 1917). 

The Edinburgh preparation known 
as eusol is made up as follows: To a 
liter (quart) of water 12.5 Gm. (3^ 
drams) of bleaching powder (chlo- 
ride of lime) are added and shaken 
vigorously. Then 12.5 Gm, (3% 
drams) of boric acid powder are 
added, and it is again thoroughly 
shaken. Upon standing over night 
and filtering it is ready for use. The 
solution contains hypochlorous acid 
0^54 per cent, cakiiim Mborate l;28 
jper cent, and calcium chloride 0.17 
per cent It sbdukl be k^t , u^l 
corked in darkrCDloired, bottles, and, is 
; affCctjye ior 1 jfntmth. 

The, prepat»tioit'''is ndt>-?tbxfi6,‘ 'keeps 
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contains antibodies, is practically 
painless, dissolves necrotic tissue, 
causes wounds to lose their fetid 
odor, and is hemostatic. It has been 
given intravenously in some cases, 
C. H. Gilmour (Can. Jour, of Med. 
and Surg., Feb., 1917). 

The author’s oily solution of dichlo* 
raminc-T is held by him to give as 
good results in infected military 
wounds as, and to have several advan- 
tages over, older methods. Thirty- 
five c.c. (1% ounces) sufficed to dress 
42 wounds. Its use eVimmates the 
Carrel tubes and reduces the fre- 
quency of dressings to once in 24 to 
48 hours. Jt greatly reduces the 
amount of cotton and gauze required, 
as well as the soiling of bed linen. 
J. E. Sweet (Jour. Amer. Med. Assoc., 
Sept. 29, 1917). 

In extensive experimentation, a 
chlorinated paraffin wax oil proved 
the most satisfactory solvent for di- 
chloraminc-T. Jt is commonly called 
chlorcosane. It is readily prepared 
from cheap constituents, has a vis- 
cosity between those of olive oil and 
castor oil, is bland, dissolves dichlo- 
ramine-T up to 10 per cent., and the 
solution retains its activity for two 
months if stored in amber bottles. 
The solution is suitable for use on 
wounds and can be nebulized by a 
power spray. Dakin and Dunham 
(Brit. Med. Jour., Jan. 12. 1918). 

The chloramines present all the ad- 
vantages of .Sodium hypochlorite, 
which they set free, besides being 
much less irritating to the skin and 
acting for a longer period. They are 
inferior only in their power to dis- 
solve necrotic tissues. Chloramine-T 
is but slightly toxic, and as a bac- 
tericidal agent is 4 times as strong 
as sodium hypochlorite. ' 

In infected wounds a 2 per cent, 
solution may be used by intermittent 
irrigation every two hours; clean 
wounds are thus rapidly sterilized, 
but wounds with dicad tissues, much 
more slowly, At a collyrium a 2 to 
4 per cen^ sbl^ion may be used; in 
uretkriliiB^ irrigattona with 

a (^5 par in* 
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wtf»itmg& and garglinit: with 
,a 1 per c«nt aolution, and for the 
diamiection of germ carriers, spray-* 
ihg af the nose with a 0.S per cent, 
aplntion. A 5 per cent, chloramine 
gauze, appplied dry^ is serviceable. 
A paste containing 8,5 per cent, of 
sodium stearate and 1,5 per cent, of 
chloramine-T exerts a detergent 
action in wounds covered with dead 
tissue and sterilizes the wound sur* 
face. Dichloramine^T is likewise a 
powerful antiseptic, but its oily solu- 
tion is unstable. Halazone, a third 
chloramine product, was prepared by 
Pakin for the sterilization of drink- 
ing water. One or two tablets of it, 
added to a liter of water, sterilize it 
rapidly and leave no taste. Guillot 
and Daufresne (Paris med.. May 4, 
1918). 

The dichloramine-T oil method of 
wound treatment is simple of appli- 
cation and the results from it, even 
when judged by modern standards, 
are not to be disregarded. It is, how- 
ever, not indifferent to granulation 
tissue nor to the skin edges of wounds, 
but has, especially if used for a long 
time, a deleterious action on both. 
The oily menstruum docs not alto- 
gether prevent adhesion of dressings 
to the surface. On the whole, di- 
chloramine-T oil has not yielded the 
improvement on Dakin’s solution that 
was anticipated. Morrison, Hartley 
and Bashford (Lancet, Aug. 24, 1918). 

Report on 19,040 cases in civil sur- 
gical practice treated with dichlora- 
mine-T. Its use has definitely im- 
proved the results in the primary 
closure of traumatic wounds of the 
soft tissues, hones, and joints. In 
super hcial accessible affections it 
uniformly gave better results than 
any 'other germicide. The best re- 
sults can only be obtained when 
actual chemical contact with the in- 
fecting organism is maintained. Un- 
like the aqueous hypochlorife (Dak- 
in's) solution, dichloramine-T has no 
disintegrating effect on catgut As a 
deodorant dressing it is pf great 
value. putrid, aldaghitig* 

.maligmilit.; .HaiiifS'., %htly ' .'SUe^:''. d 


hours with , gauze satura^d > wSlli * U $ 
per cent, solution it 
odors entirely and controls wound id- , 
feet ion. (Milit. Surgeon, Sept., 

« Experiments showed that the chlo- 
rinated antiseptics have no power to 
penetrate blood clots and destroy 
bacteria therein contained. The fibrin 
is probably the resistant substance, 
as the plasma and blood cells are 
easily dissolved by these antiseptics. 
Taylor and Stebbins (Jour, of Exper. 
Med., Jan., 1919). 

Another innovation introduced 
through war practice was the em- 
ployment of antiseptic dyes, such as 
flavine and brilliant green, in wound 
treatment. 

Acriflavine is more active than pro- 
flavine and is markedly selective in 
its action on streptococci and less so 
on staphylococci, while almost with- 
out effect on certain other organisms. 
It has a toxic action on tissues, hut 
this is not such as to make its use 
inadvisable in solutions of about 
1:4000 strength in infections with 
streptococci and staphylococci. Its 
application should follow thorough 
cleansing of the wound with a rap- 
idly acting antiseptic such as Dakin’s 
solution, followed by normal saline. 
W. l\ Morgan (Lancet, Feb. 16, 
1918). 

Brilliant green in 1 : 500 solution in 
Yz per cent, chloretone used in severe 
wounds received for treatment within 
two to eight hours after injury. The 
dye stains all damaged tissues more 
than the healthy and thus aids in de- 
termining just how much tissue 
should be excised. The drug pro- 
duced exuberant, vascular granula- 
tions, was painless, rapidly removed 
edema and inflammation, and exerted 
n favorable antiseptic actloo. R, 
Masste (Lancet, May 4, 1919). 

Jn using flavine in septic injuries, 
all> affected parts should be reached. 
The writer always tries to introduce 
the solution by means a hypoder- 
mic or dental .syHnge This flavine- 
'soake4"''igauae' 

plied w ; 
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^ li^ ^b 4 ^ witij th« soUition. I f 
kjpi^lte eontinuotiily, a yellowish pel- 
' Hole api>«ftfe on the wound surface m 
a lew. days. A ehange shotild then be 
jUade to eiiaol^ bdlUant greengii, or 
giagno&ttin anlphate about the fourth 
day, and subsequently a return to 
flavine made once every three days. 
This method gave great satisfaction. 
Savery (Brit. Med. Jour., Sept. 14, 

1918) . 

Humphrey’s formula of an emulsi- 
fied preparation of acriflavine recom- 
mended as a wound dressing: Acri- 
flavine, 0,1; thymol, O.OOS; white wax, 
4.0; liquid paraffin, 76.0, and distilled 
water, 20.0. The emulsion is sealed 
in small sterile bottles. The addition 
of thymol affords better results in 
cases with mixed infection. In broken 
down tuberculous glands, after scrap- 
ing, a little of the emulsion is intro- 
duced before the wound is closed. 
Stowcll (Brit. Med. Jour., Mar. 1, 

1919) . 

Rutherford Morison’s bismuth 
iodoform (“Bipp”) paste is intended 
to gradually asepticize wound cavi- 
ties and reduce the frequency of re- 
dressings. Fairly good reports from 
its u.se have appeared, but it seems 
to have been the cause of a number 
of cases of bismuth intoxication. 

The writer treats infected war 
wounds as follows: Under an anes- 
thetic, usually open ether, cover the 
wound with gauze wrung out of 1 : 20 
phenol, and clean the skin and sur- 
rounding area with the same lotion. 
Open the wound freely, sparing 
nerve trunks and muscular branches 
of .nerves. Cleanse the cavity with 
dry sterile mops, Volkmann’s spoon, 
etc., and remove all foreign bodies. 
Mop the ekin and cavity with 
methadated iidiit. Rub biamutls 
MoConu C*Bipp- !!) paste well into all 
parts of the., wound with dry gaoee, 
.Feippvipg^ any gross excess; . lodor 
.1^;^ 16 (4S0 Gixl); UtmA 

5 otinoes (240 Gnu) s Jiqfiild 

_ . ew'a ' 


m 

Rub down the paste, in small quan- 
tities at a time, on a slab with a spat- 
ula,^ to insure freedom from grit, etc,. 
Dress with sterile gauze, and cover 
with an absorbent pad. This dress- 
ing requires no change for days or 
weeks if the patient is free from 
pain ,and constitutional disturbance. 
Should discharge come through, the 
stained part must be soaked in alco- 
hol» and a gauze dressing wrung out 
of the same applied as a further cov- 
ering. In redressing, the wound is 
covered with cotton soaked in alco- 
hol, and the discharge wiped off the 
surrounding skin. The paste in the 
depths is clean and is not disturbed. 
Rutherford Morison (Brit. Jour, of 
.Surg., Apr., 1917). 

Two thousand cases of recent 
wounds seen in civil practice, with 
less than 1 per cent, of infections. 
The procedure followed was similar 
to that of Morison. Hemorrhage is 
controlled by pressure with dry gauze 
and twisting off small spurting vessels. 
The skin is then cleansed with per 
cent, iodine in benzine, the wound 
laid open, dirt removed, and ragged 
edges trimmed. Bipp paste is then 
applied freely and rubbed thoroughly 
into the tissues, the surplus wiped 
away, and the skin edges brought to- 
gether and held until bleeding ceases. 
Buried catgut sutures are avoided and 
the edges coapted with adhesive 
strips if they gape widely. M. L. 
Emerson (Jour. Amer. Med. Assoc., 
Jan. 12, 1918). 

Following formula for Bipp recom- 
mended: Bismuth subnitrate (C. R, 
arsenic-free), 10; petrolatum or white 
wax, 10; iodoform. 4; olive oil, IS, 
more or less, to suit the wound. The 
oil and petrolatum are heated to boil- 
ing. the bismuth stirred in, the mix- 
ture cooled to 70® C, and the iodo- 
iorm added. Before using; heat again 
to 70® C This paste never proved 
toxic. E. Calandra (Foliclmico, Aug. 
11, 1918). 

Amoag otiitt imi«^ of wound 

with 

more war 
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and are doubtless destined to be of 
some value in civil practice w«re 
hypertonic salt solution, magneinum 
compounds, and heliotherapy. 

Recent infected wounds, with dead 
tissues excised, and opened out flat, 
can be sterilised by aunliaht in 48 
hours. The first period of insolation 
lasts Vz hour, and the second ZYz 
hours. After 6 days such a wound 
could he sutured. In deep wounds 
and fractures, sterility was obtained 
in 4 to 6 days. Where the sunlight 
is subdued the wounds can he safely 
exposed for a long time; where bright 
and hot, small progressive doses are 
indicated, not exceeding 15 minutes 
on the first few days. Leriche (Presse 
mW., May 24, 1917). 

A 1.5 per cent, dilution of Javcl 
solution (liquor aodae chlorinatae), 
containing but 0.042 per cent, of 
sodium hypochlorite (12 times less 
than the Dakin or Daufresne solu- 
tions) was used by the writers in 510 
cases of infected wound, including 155 
compound fractures and 286 deep 
lyounds of soft tissues. In the whole 
series there were but 3 deaths, includ- 
ing 1 from tetanus and 1 from grave 
icterus. The diluted Jave! solution 
showed greater bactericidal power 
than Dakin’s solution without its irri- 
tating property. Cazin and Krongold 
(Presse med., Nov. 1, 1917). 

Following paste recommended for 
infected wounds: Dried magnesium 
sulphate, V/t pounds (700 Gm.); 
glycerite of phenol (10 per cent.) or 
glycerin, 11 ounces (330 Gm.). The 
latter is placed in a hot mortar and 
the finely powdered magnesium sul- 
phate slowly stirred in. The paste is 
very hygroscopic and is kept in tight 
jars. It is packed into alt crevices of 
the wound and a dressing of cotton 
and gauze applied. Profuse serous 
discharge occurs. When the dressing 
is removed alter three to eight days 
the discharge is seropuruleht and the 
wound covered with red, 

healthy |pranulatiqns. A 
aqtteons':tosq|i»^^ . 

is then ,t^e 
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closed or grafted; A. B. Morisog 
(Brit Med. Jour., Mat. 23, 19)8^ ^ 

Infected wounds healed up vetyr 
quickly under iQrpertOiiie salt acdnfelfM 
<^n 120 cases. The indications for it 
arc infected, infiltrated walls in the 
wound cavity. Permin (Hospital- 
stid., Apr. 3, 1918). 

At all seasons direct sunlight rays 
have a positive therapeutic value. 
Not to use them is a waste in the 
treatment of the wounded whose beds 
receive the sunlight. The wound 
should be exposed, the window 
opened, and a coarse wire screen 
used to keep off fiies from the wound. 
The exposures are for fifteen min- 
utes to two hours. The sunlight acts 
like a drain, the edematous tissues 
pouring out septic fluid, droplets of 
which become visible in ten to twenty 
minutes. Leo and Vaucher (Paris 
med., July 27. 1918). 

Hepatic lipoida are prepared by 
hashing up liver tissue, drying it well 
at 70® C., reducing it to a powder, 
and placing it in a Soxhlet apparatus 
for ether extraction. With the 
lipoids thus obtained, a 5 to 10 per 
cent, emulsion in sterilized olive oil 
is aseptically prepared. A few mils 
of ether are added from time to 
time. Before use it is slightly 
warmed in hot water and well shaken. 
The emulsion is applied to wound.s 
every other day, after cleansing with 
sterile saline solution. In sinuses 
and suppurating cavities it is intro- 
duced with a gauze wick or syringe. 
Small uninfected wounds heal in 
three to five days. Pain and burning 
are immediately allayed. In broad, 
suppurating wounds, the lipoids soon 
arrest suppuration and lead to com- 
plete healing in eight or ten days. £. 
Savini ( Paris m^d., Ang, 17, 1916). 

(jood results in wound disinfection 
from pacing over the wound {b(<i air 
current lad^ with aatiasptte 
such as ether, 

oil of' gataoliUDu The, passed 

-eet; .'-.tjht. thirty 

' ' The gmtem ‘■suioh-' 
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tibft IS kept up both 4ay and night. 
Infected wottfida are completely trana* 
formed in 24 to 48 hottra* even where 
ordinary treatments have failed. The 
cost is very slight, and the annoy- 
ance of having the bedclothes wet 
from continuous liquid irrigation is 
avoided. Lavenant (Presse m^d.. 
Dec. 19, 1918). 

Specific treatment of infected 
wounds by means of serums and 
vaccines has been attempted. The 
FVench serum of Lcclainchc and 
Vallee, used locally, seems to have 
^iven especially gratifying results in 
this connection. 

Specific aerum prophylaxis in in- 
fected wounds recommended. Poly- 
valent serums are used in the form of 
dressings or hypodermic injections. 
In the hands of Bazy, Quenu, and 
others this treatment has given ex- 
cellent results. According to Quenu 
it checks suppuration and promotes 
epidermization. In the case of the 
fi. pyocyaneus, however, a weak silver 
nitrate solution is best. Leclainche 
and Vallee (Presse mcd., Apr. 2. 
1917). 

Normal beef serum used in the 
treatment of wounds. Gauze soaked 
with it should touch every part of the 
wound and be packed into blind 
pockets with dressing forceps. The 
dressing should be kept moist. In 
diffuse cellulitis, irrigation is prac- 
tised by means of a syringe into the 
rubber tissue or tubings used in the 
dressing. In burns, dressings are 
moistened in situ, and changed only 
once a day. Fresh wounds are 
cleansed, irrigated with serum and 
sutured, where it is possible to ap- 
proximate the skin edges, and a 
serum dressing applied externally, 
not to be disturbed for three or four 
days, unless evidettces of sepsis ap- 
pear. Serum cohtrols septic proc- 
esses. It is harmless to normal tis- 
sue valuable as a propl^efie In 
frei^ wounds, a marked s^mdtant of 
granulations, and causos no ana|diy« 
laetk reaelkm. ^lortelt; Cutting, and 
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T. Leary (Boston Med. and Surg. 
Jour., Nov. 1, 1917). 

A senaidaed autovaccine proved 
very useful in war wonnds. A loop- 
ful from the depths of the wound is 
incubated on agar for 48 hours, and 
all the colonies formed then scraped 
off and suspended in 5 c.c. (80 min- 
ims) of polyvalent serum. The re- 
sulting vaccine has the rapid im- 
munizing properties of a prepared 
scrum and also the durable immuni- 
zation of a vaccine. The emulsion is 
incubated for IJ^ hours, centrifu- 
gated, the sediment rinsed twice with 
saline solution, heated twice for an 
hour to 50® or 60® C., and the prep- 
aration adjusted to SO million per c.c. 
One C.C. (16 minims) is injected in 
the scapular region. Interminable 
suppurations are arrested by this 
treatment. Julien and Tholozan 
(Presse med., Feb. 6, 1919). 

Babcock's Method. — Tbi.s is a procedure 
devised for the immediate sterilization and 
closure of chronic infected wounds of 
hones and soft tissues. Its technique is 
given below (N. Y. Med. Jour., June 21, 
1919):— 

1. Skin Pre^araNow.— If possible the 
wound area should be prepared by daily 
shaving, washing with soap and water, re- 
moval of all scabs and crusts, and the ap- 
plication of 2 per cent yellow oxide of 
mercury ointment for three days preceding 
the operation. 

2. Wound Sterilisation . — On the operat- 
ing table, the skin is (a) Thoroughly 
scrubbed with “B” solution (Liquor cre- 
solis comp. 2, turpentine 10, and gasolene 
88). (b) Painted with 3 per cent solution 
tincture of iodine, (r) Sterilized by a sat- 
urated xtnc chloride solution, thoroughly 
injected under pressure into all sinuses 
and cavities, applied to all unhealed and 
granulating surfaces, and rubbed over the 
scar and adjacent skin. Five minutes are 
allowed for penetration of the zinc 
solution, and great care is taken that every 
recess of the wound is reached. 

S. Colot Delineation.'^Tht following anti- 
septic staining solution is then thoroughly 
appKed to all eroded surfaces and injected 
under pressure into aH cavittea and iinuses : 
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Saturated^ alcoholic solution of 


methylene blue * 20 

Caustic potash 3 

Phenol 3 

Ether, to make 100 


As soon as this has evaporated, the ex- 
posed granulating surfaces are left dark 
blue black, dry, bloodless on manipula- 
tion, and sterile. The coloring penetrates 
to 3 millimeters. Outside of this is a 
much wider zone of a vascular, grayish 
white tissue, sterilized by the zinc 
chloride. 

4. Excision of Infected Area . — The entire 
held is again painted with tincture of 
iodine and a very free skin incision matle. 
planned for later closure, and well outside 
of all scars and sinuses, which are to be 
excised as nearly as possible en bloc. The 
instruments are now changed, the skin 
margins separated from underlying tissues 
by sharp retractors, and dry towels or 
gauze clipped in position to protect all 
skin margins. The incision is now deep- 
ened to the bone;- the periosteum is freely 
incised, retracted, protected by towels or 
gauze, and, beginning some distance from 
the disease, with sharp chisels the infected 
bone is freely excised with the attached 
overlying skin, scars, and sinuses. Care is 
taken not to divide completely the hone. 

A blue color indicates that all infected 
areas have not been excised, and the in- 
cision is to be continued. The operator 
should work outside the septic focus and 
use very sharp knives, gouge, and chisels, 
rather than curettes. Tf possible, all soft 
tissues and bone should he removed to at 
least 1 centimeter external to the blue 
coloration. The bone incisions should 
leave smooth, vascularized surfaces with 
no holes to form “dead spaces.” 

5. Wound Closure . — The muscles and soft 
tissues are sufficiently freed from the skin, 
bone, and each other, to fit into the bone 
defects. Bleeding is carefully controlled 
with the smallest amount of plain catgut. 
Tf necessary, a few fine catgut sutures 
nnite the deeper tissue layers, and the skin 
is closed with silkworm gut. In very 
large wounds, 1 or 2 small tube dtains may 
be loft between stitches to dnkin the 
depths of thfe n^ound for the firAt;24 ^ 
hours. Only a dry technique is eiaiilSl^ed. 
Excess of'xi^ .efclqikDe may* if 


be neutralized by a 10 per icent solution of 
sodium bicarbonirte. This Is rarely neces* 
sary. Voluminous, very wet boric alcdluiit 
dressings are applied until aU tissue re- 
action has subsided and healing occurred. 

General Measureth — When, notwith- 
standing judicious local measures, 
general infection, septicemic or py- 
emic, occurs, efforts should be made 
to enhance the autoprotective func- 
tions of the body at large. 

Some surgeons speak well of anti- 
streptococcic serum, injecting 10 c.c. 
(2*4 drams) or more into the wall of 
the abdomen, and repeated several 
times a day. It can do no harm, but 
its actual value is doubted by many. 
Vaccines have also been tried, but 
even Sir A. E. Wright states that 
**in cases in which septicemia has 
supervened the results arc scarcely 
encouraging.’^ 

Septicemics should he given plenty 
of fresh air and should be fed as 
liberally as possible without derang- 
ing the digestion. The hot pack is 
indicated in septicemia marked by 
high temperature and erythema and 
in the absence of more serious com- 
^ plications, with stimulation before 
and after the pack. Quinine should 
be given in small doses and often. 
Apparently good results have been 
obtained by hypodermoclyais. The 
continued use of autogenous vaccines 
is justified. Spinal puncture is indi- 
cated for metiingismus. Abderhalden 
(Amer. Assoc. Immunologists; Jour. 
Amer. Med. Assoc., July 15, 1916). 

Case of a man wounded in the 
shoulder, in whom septicopyemia de- 
veloped. Blood cultures revealed 
streptococci, and the patidnt soon bc- 
^me cachectic. injections, 

as advised by Depajg^ Shd Nolfi were 
fhen given. After the ttyelflh ihjec- 
tton 6f ID tLC. '(2^ dratmi) oh Mer- 
Uf to days; few iqbsifM. 

A 10 per cent, solutkm of pure, bac- 
teriological peptone is niade in. sterile 
water and heated to 130* 
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sultlftg^ jtqcoulent precipitate is S|- 
tere4 oE on a hot filter and the 
residual solution put. up in 10 c.c. 
ampules which are sterilized again in 
the autochve, Subcutaneorus injec- 
tions are safe. For the first injection 
the solution should be diluted. Intra- 
venous injections, if used, should be 
given very slowly. Potel (Presse 
mid., July 12, 1017). 

Favorable report from intravenous 
injection of isotonic sugar solution in 
septicemia. The leucocytes jumped 
from 5000 or 7000 up to 25,000 in less 
than half an hour, remained thus for 
two or three hours, and even then did 
not decline below 16,000. The re- 
action resembled that occurring after 
colloid metals — slight fever, chill, and 
sweating. The solution also provides 
nourishment and brings on diuresis. 
The isotonic solution is of 4.76 per 
cent, strength with glucose; 10.35 per 
cent, with saccharose, and 10.80 per 
cent with lactose. From 300 to 500 
Gm. (10 to 17 ounces) are injected at 
a dose, up to 1000 or 2000 Gm. (1 or 
2 quarts) a day in grave cases. 
Enough is injected to keep the leuco- 
cytes at about 25,000. The procedure 
is also applicable in erysipelas and 
rheumatism. Audian and Masmontei! 
(Presse m6d., Nov. 8, 1917). 

Attention called to the striking dis- 
crepancy between the slow agglutina- 
tion of bacteria In vitro and their 
usual immediate disappearance when 
injected into the blood stream. Ex- 
periments showed that the bacteria 
quickly become adherent to the blood 
platelets, which themselves likewise 
become agglomerated and diminish in 
number. Natural immunity to a germ 
arises merely frpm this property of 
the* platelets. In vitro, platelets show 
.selective power, prcwnptly separating 
staphylococci injected into the circu- 
lation from pneumococci, which re- 
mam free and separate, The various 
non-specific agents at times used suc- 
cessltt^y io septicesiu4!i, stick as eel- 
lokb inefnl% .pet^t^ 

and deetd biieMhi^ aii induce, 
wHiett ifiieeted httravenodSly, ag^n* 
titiation df the Mood plati^kts and a 
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leucopenia. P. Govaerts (Presse 
mid., Nov. 25, 1918). 

Twenty-nine cases of proved sep- 
ticemia treated with arspAumamme, 
with 17 recoveries. The treatment 
was beneficial when used early in 
septicemias associated with primary 
foci easily accessible to surgical inter- 
ference. In endocarditis and other 
conditions in which secondary local- 
izations had become firmly estab- 
lished, its use was disappointing. S. 
R. Haythorn (Med. Soc. State of 
Penna.; Med. Rcc., Nov. 23, 1918). 

PUERPERAL SEPSIS. 

Any of the following* septic condi- 
tions may develop in the puerperium : 
Septic vulvitis, vaf»initi.s, metritis and 
endometritis (inclttdinj^ sapremia), 
salpingitis, oophoritis, or peritonitis 
(local or general); pelvic cellulitis 
(including pelvic abscess) ; septic 
thrombo.sis, and septic pyemia. By 
far the most frequent and important 
of these, however, are metritis, peri- 
tonitis, and pelvic cellulitis. 

SYMPTOMS. — The earliest symp- 
toms of septic infection appear, as a 
rule, about thirty-six hours after the 
termination of labor. The initial chill 
is frequently mild and overlooked, 
but the pulse and temperature afford 
more distinct indications. When the 
former increases in rate and the latter 
rises above 99 ** to 100® P*. at this period, 
septic disease may lie suspected, and 
the suspicion is strengthened if a 
laxative fails to eliminate the distur- 
bance. If the pulse rises to 120 or 140 
in the presence of the temperatures 
just mentioned, the condition is likely 
to be a severe and dangerous one, 
being frequently attended with gen- 
eral purulent peritonitis. A temper- 
ature of 103® to 104® with a pulse 
rate of 115 to 120, evai if persisting 
for days^ indicate rather a septic in- 
fwtion conftited tc) the pelvic organs. 
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Along with the changes in pulse may be a slight chtll aboftt tto 


tate and temperature the lochial dis- 
charge may diminish or completely 
cease ; it may also acquire a foul odor. 
If the arrest of lochia is due merely 
to stenosis at the internal os, the ex- 
amining finger may find the body of 
the uterus flexed on the cervix and 
the constitutional symptoms lessen 
upon straightening out of the flexion. 
Lochial fetor indicates sapremia, and 
is not a necessary accompaniment of 
infected uterus. It usually results 
from a decomposing portion of plac- 
enta, membrane, or blood clot in the 
uterus, but may instead arise from 
a sloughing pelvic floor or cervix. 
The uterus is relatively large. 

Pain is generally not present in 
early sepsis, though tenderness on 
pressure over a septic uterus will be 
noted. Pain becomes pronounced as 
tlie peritoneum l)ecomes involved, 
.^harp and radiating pain results from 
an exudate in the pelvis, and phlebitis 
likewise induces sharp pain. 

Where endometritis exists in the 
absence of sapremia, the initial chill 
is followed by a rise in both the pulse 
rate and the temperature, and the 
lochial discharge, at first reduced or 
suppressed, is likely to become free 
or even profuse later on, as the en- 
dometrium undergoes necrosis and 
sloughs off. Tympanites appears 
early, pain late, and where treatment 
is inadequate, multiple thrombosis and 
emlx)lism may follow. Apparent con- 
valescence may l>e interrupted by ex- 
tension to the tubes or peritoneum. 

Pelvic cellulitis is often an asso- 
ciate of peritonitis, but may occur in- 
dependently and run its eburse with- 
out involvement of the tul^is^ md 
ovaries. . In ; puterperal ceJlulitte 
lowitig ^ccratiosi of the cjOTfaty tfcere 


or fourth day after labor, upon* 
local investigation, a boggy condition' 
of one or both of the lateral vaginal 
cul-de-sacs is noted. The tempera- 
ture and pulse rate rise and remain 
elevated from a few days to a week. 
If suppuration then sets in, the cul- 
de-sac softens and the temperature 
may drop, while the pulse remains 
high. If peritoneal infection coexists, 
there may be tympanites and the 
pain may radiate over the abdomen. 

Severe tubal and ovarian infection 
from the uterine cavity ma}' pass into 
peritonitis within a few days. If of 
a lower grade, the acute symptoms 
may soon abate and a chronic sal- 
pingitis and otiphorilis ensue. 

ETIOLOGY. — Puerperal sepsis has 
been held to he always exogenous 
f.e., due to the introduction of infec- 
tion from without. Many now be- 
lieve, however that it may be due to 
autoinfection from the vaginal secre- 
tions. The germ most frequently 
causative is the streptococcus, and 
next to it come the gonococcus and 
staphylococcus. Many other less fre- 
quently present organisms, including 
the colon, diphtheria, typhoid and 
Welch’s gas bacilli, have been found. 

DIAGNOSIS. — Apart from the 

clinical diagnosis based on the symp- 
toms already referred to, bacterio- 
logical examinations of the vaginal or 
uterine discharges, as well as of the 
blood, are of considerable value. 
Potocki (1918), in 196 cases of puer- 
peral infection, found blood cultures 
positive in 91, or 46.4 per cent., in 93 
per ceftt. of the positive cases a single 
organism, the streptococcus, Was 
found, increasing numbers of an or* 
ganism in the Mood 
itnpei^ingv fatal termination. . . , 
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t!aBAT«®NT.~11tc treatment 
' depends upon the nature of the infec- 
tion present. Where there is digital 
or other evidence of the retention ot 
secundines or clots, the blunt curette 
or, if possible, the finger may be used 
to remove the offending material. In 
the absence of such retention, rest, 
promotion of elimination* and the use 
of vaccines or scrums to enhance im- 
munity are the chief initial indica- 
tions, Cold may be applied to the 
abdomen in the acute stages and later 
hot applications to favor absorption 
of exudate. 1 ntra-uterine douches of 
antiseptic agents arc, as a rule, no 
lunger considered valuable. Where 
infected lochia arc being retained, 
however, aseptic irrigation of the 
uterine cavity is ad\’ise<l. Fresh air 
day and night, feeding to the limit of 
gastric tolerance, and the use of 
stimulant and supporting drugs such 


as ammonium carbonate and digitiHa 
are recommendable. Water should 
be given freely by mouth and bowel. 
Autogenous vaccine seems to have 
been particularly useful in colon 
bacillus infections. In extraperi- 
toncal pelvic abscess, with fluctua- 
tion, the indication is to incise through 
the vagina and treat the condition 
aseptically. For an exudate under or 
within the broad ligament, frequent 
hot douches may be tried at the start. 
In thrombophlebitis, ligation of the 
pelvic veins has sometimes yielded 
good results. Peritonitis is treated 
by the usual means, (For addi- 
tional constitutional measures, see 
ante, Treatment under Septicemia.) 

Ernest Laplace, 
Philadelphia. 

WOUNDS, VENOMOUS. Sec 

1 NDEX. 


X 


XANTHpR^. — Xanthoma, xanthe- 
lasma, or vitiligoidca, is a connective-tis- 
sue growth, in the form of circumscribed, 
flat or slightly raised yellowish patches 
or tubercles, commonly located on the 
eyelids. Two varieties are noted, the 
macular (xanthoma planum) and the tu- 
bercular (xanthoma tuberosum). 

Xanthoma planum is usually found on 
the eyelids, in pea-sized or larger, soft, 
smooth, flat or slightly elevated, circum- 
scribed patches the color of chamois- 
leather. The favorite seat is near the 
inner canthus. Its development is slow. 

Xanthoma tuberosum is usually found 
upon the heck, body, or extremities, oc- 
curring in patches or tubwclcs, pin-head 
jto pea sized or larger, rounded and , yel- 
lowfh. They are slightly , elevated and 
may fee large. CIpsi^ set gggregations of 
seci^er Modules Mhfte to form the larger 
patches. ' 'favorite -seM df;;the' -disease 


is upon areas subject to pressure as the 
cfbow.s, knees, knuckles, palms, soles, and 
buttocks, although occasionally found 
upon the face, neck, chest, and other lo- 
calities, and more rarely the mucous 
membrane of the mouth, pharynx, esoph- 
agus, and respiratory tract. Nodules in 
the liver occasion jaundice. 

The two forms may be present at once, 
and when the lesions are numerous the 
disease is known as xanthoma multiplex. 

ETIOLOGY. — Xanthoma usually oc- 
curs in middle life, rarely in childhood. 
Women are more often affected. Occa- 
sionally there is a hereditary history. In 
other cases hepatic disease, rheumatism, 
and other metabolic diseases are factors. 

PATMOLDOY.-<^S. Ppllhaer differen- 
tiates, pathologically, xanthotma of the 
eyelids which is a product of a peculiar 
degetieratitdn ot tnisscle-flfeers, the only 
resemblance to the rarer widespread form 
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being the presence of a large amount of 
fatty substance. 

PROONOSIS. — The lesions tend to be 
stationary after reaching a certain size. 

TREATMENT. — The disease yields 
.sometimes to applications of monochlo- 
racetic acid; when ineffectual the patches 
may be rentoved by means of the knife, 
galvanocautery, or electrolysis; recur- 
rence is rare. Radium and the high-fre- 
quency spark have been used with success. 

XANTHOMA DIABETICORUM.— 
This disease occurs in diabetic patients 
and is unrelated to other varieties. It oc- 
curs as numerous pin-head to pea-sized 
obtusely conical, orange- red papules or 
tubercles, located upon the extensor sur- 
faces of the extremities, upon the neck, 
loins, buttocks, etc., with itching and burn- 
ing. The center of the lesion is gener- 
ally yellow, with a small reddish areola. 
Tile development of the cruptiiui is com- 
paratively acute. It may disappear sud- 
denly and reappear later. Obese, florid, 
middle-aged men are most subject to it. 

PATHOLOGY. — These lesions, accord- 
ing to Johnson, are produced by an exu- 
dative inflaniinatioii witli proliferation of 
fixed tissue elements (librolilasts and en- 
dothelial or epithelioid cells), in the lat- 
ter of which fatty change occurs (xan- 
thoma cells), whilst free fat inliltrates the 
tissues. Sherwell believes that this dis- 
ease is not a true xanthoma, but an in- 
flammatory condition resembling it. 

PROGNOSIS. — This is generally fav(»r- 
able. The lesions tend to recur, but this 
depends on the glycosuria. 

TREATMENT.— The treatment is that 
of the underlying glycosuria. Proper 
dietetic and medicinal treatment wdll cause 
disappearance of the eruption. W. 

X-RAYS AND RADIUM. -The 
therapeutic uses of radioactive agents 
-having been reviewed, in the articles 
on the various diseases in which they 
are indicated, and also in the Index- 
Supplement, this section will be de- 
voted mainly to their mode of action 
and the gencfstl principles goyeruiAg 
their therapeiitic / 


X-RAYS.-— Physiological AotioiL~ 
The application of the Rontgen rays ' 
in therapeutics is based upon the fact 
that living tissues which have been 
subjected to the rays undergo certain 
definite metabolic changes. These 
changes pass successively through 
the stages of stimulation, irritation, 
degeneration, and destruction, de- 
pending upon the amount of rays ab- 
sorbed by the tissues, and upon the 
selective action of the rays for certain 
tissues. 

In addition to the local effects of 
the rays, there seems to be, in some 
instances, a constitutional effect as 
well. As an instance of this wc often 
see, ill the treatment of certain skin 
diseases, improvement of lesions sit- 
uated at a part of the iKnly remote 
from the area which is being treated. 
'J'liis is probably due to formation of 
antibodies or vaccines. 

The X-rays base a selective action 
on pathological tissues, and this is 
the keynote tif Rontgen therapy. The 
object is to throw a dose of rays 
into the tissne.s which will cause the 
greartest destruction possible to path- 
ological tissue, with a minimum of 
reaction in the normal tissue.s. The 
more closely the cells of pathological 
tissue approach the embryonal type, 
the more susceptible are they to the 
rays. 

At the time a treatment is given, 
no sensation, whatever, is caused by 
the rays. A slight sensation of 
warmth, noticed by soihe patients, is 
due to high frequency discharge from 
the tube. A single mild dose causjps 
no \isible changes in the skin. A 
somewhat heavier dose willi ifi the 
course of a few days, Set up a slight 
erythema, probably acco&^ , 

itching.." .$$ 
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very irzmient If ^ succession of 
similar doses be applied at intervals 
of a few days, the skin reaction will 
go on to a stage of bronzing and 
desquamation. I'liis condition, like- 
wise, will usually disappear if treat-: 
ment is discontinued soon enough. 

Untoward Effects. — After a dan- 
gerously heavy dose of the rays, in 
the course of a few days, a more 
intense erythema is noted, followed 
by the formation of vesicles, later by 
hulkc and, finally, liv necrosis and 
ulcer formation, with deep destruc- 
tion of the tissues. These ulcers, or 
X-ray bums, are very painful, and 
show very little tendency to heal. 
This is explained hy the fact that the 
intima of the blood-vessels is thick- 
ened and swollen, there is prolifera- 
tion of tlie endotlielium, and the 
lumen may be. completely blocked. 
It is a case <^f starvation of the part 
by loss of bl<)od-supj)ly. 

An important feature of the X-rays 
is that their effects are cumulative, 
and much the same result as the 
above may follow a succession of 
small doses, none of which is in itself 
harmful. If such a cumulative action 
did not exist, and the effect of each 
dose passed off rapidty, mild expo- 
sures continued o>xt a considerable 
lime would accomplish nothing. 

Therapeutic Dosage. — Inasmuch as 
many pathological conditions arc ag- 
gravated rather than benefited by too 
small a dose of X-rays, it is our ob- 
ject to , give as heavy doses as pos- 
sible without crossing the danger line 
aud producing a severe reaction. As 
the skin is tihe most sensitive normal 
tissue to the effect of the rays, the, 
msTcitnuih that fan be thrown, 
mtp-'the .ti^ues^vandvprciduce •siiiapjy'. 


spoken of as an '"erythema dose/’ 
This rqsresents the limit of safety to 
which a single treatment may be 
pushed, and this skin area must be 
carefully avoided in subsequent treat- 
ments for a period of three or four 
weeks, until all reaction has subsided. 

Apparatus. — Prior to the last three 
3’cars there was little uniformity in 
the apparatus used by different ront- 
genologists. Some used the induc- 
tion coil for the production of their 
electrical energy, others the high-fre- 
quency coil, and some few clung to 
the static machine. The tubes used 
with these different forms of appa- 
ratus were of many types and ex- 
ceedingly unstable as to vacuum and 
penetration. At the present time, 
how^ever, rontgenologists in this 
country, at least, are practically all 
doing their treatment work wnth one 
of the standard types of interrupter- 
less transformer and the Coalidge 
tube. 

The Coolidge tube, named for its 
inventor. Dr. William D. Coolidge, 
of Boston, a j)hysicist, lias revolu- 
tionized the technique of radiothe- 
rapeutics. This tube is devised to be 
entirely free of gas, and has a 
vacuum KXX) times greater than the 
ordinary tube, so that it is impossible 
to pass a current through it in the 
ordinary way, even with the most 
powerful apparatus. Both anode and 
cathode are made of tung.^^ten. The 
cathode consists of a spiral tungsten 
filament, which, when electrically 
heated hy a storage-rbatter}* circuit, 
gives off the stream of negative elec- 
trons required for the generation of 
the X-tays. A molybdcnuim sleeve 
around the spiral filament is u^ to: 
focus the Cathode stream upoti Ihi 
target. The number of 
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Iftveq off from the cathode is reg- 
ulated by changing the temperature 
of the tungsten spiral. This is done 
by means of a rheostat in the storage- 
battery circuit. 

The technique of operating one of 
the Coolidge tubes is as follows: 
The primary current from the stor- 
age battery is turned on and the 
tungsten Jilament in the cathode is 
allowed to heat up. While in this 
condition the high-tension current 
from the interrupterless transformer 
is delivered to the tube terminals in 
the usual way. By regulating the 
degree of heat in the tungsten spiral, 
by means of a rheostat in the battery 
circuit, any degree of hardness and 
any quality of rays may be obtained. 
One may be working one minute 
with the tube so soft that the blood- 
vessels in a baby’s arm will show in 
a radiogram, and by a quick adjust- 
ment of the rheostat, rays so hard 
and penetrating are obtained that a 
radiogram of a skull may be made to 
appear as though entirely devoid of 
soft parts. I'he remarkable advan- 
tage of this tube to the rontgenolo- 
gist lies in the immense output for 
deep therapeutic work. It is quite 
practicable, with this tube and a good 
transformer, to give a full erythema 
dose of rays in one minute. With 
this tremendous reduction in the time 
required to give a full treatment, 
however, the danger of producing X- 
ray burns is much greater, unless 
extreme caution be used in cstimat- 
ing proper dosage. 

Estimation of Dosage. — ^Many 
methods have been introduced for 
accurately determining the dose of 
X-rays absorbed in a giv^istt tsase. 
The parallel gap and ^he inij- 
iiamperetnetcr reading are, 


guides as to the hardness of the 
tube, but they do not estimate the 
dosage of rays absorbed by the tis- 
sues. Ingenious method.s to gauge 
this dosage have been introduci^ 
by Ilolzknecht, Sabouraud, Kienbock, 
Bordier, Hampson, and others. 

The metiiod most used in this 
country is that introduced by Sabou- 
raud and Noire, and mcxlified by 
Hampson. The principle depends 
upon the action of the X-rays upon 
a disk of paper coated with platino- 
barium-cyanide. These disks are of 
an apple-green color when fresh, and 
under the action of the rays they 
change to a yellow, orange, and 
finally a brown color. The Hampson 
radiometer, designed for the pur- 
pose of reading these various color 
changes, consists of a wheel, around 
the periphery of wliich is arranged a 
row of disks, 25 in number, of differ- 
ent tints. I'he initial or zero tint is 
the color of an unexposed Sabouraud 
pastille. Each higher number repre- 
sents one of the tints assumed by a 
pastille under the continued action of 
X-^ays. This wheel revolves back of 
an outer case, in wdiich is cut a small 
aperture through wdiich the tints can 
be successively viewed, one at a time, 
and compared with a pastille which 
has been laid on the skin of a patient 
in the direct path of the, X-rays dur- 
ing a treatment. This comparison 
must be made by artificial light, 
either a gas-jet or an incandescent 
carbon light A full erythema dose 
is obtafned when a pastille has tuftied 
four divisions of the Hampson scale. 
In usi»g this technique the tube is 
brought to a distant erf six 

inches from the patienf* skin, Pro- 
jecting from the diaphragm the : 
tube^itrfder is. a eylusNier .of -'lead:|^S.' 
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about two inches in diameter and 
three inches long. This serves to 
coniine the ra 3 ’’s to a skin area two 
inches in diameter. By moving the 
tube-stand alter an er 3 'thenia dose 
has been given, a fresh skin area is 
brought under the outlet of the cyl- 
inder and a second erythema dose 
administered. A series of treatments 
may be given in this way, being care- 
ful that tlie circular areas treated do 
not overlap. lu deep uterine therapy, 
for instance, 10 or 12 times the ery- 
thema dose may 1>e directed to the 
uterus b}’ moving the tube-stand t<.) 
cover as many two-inch circles, and 
clianging tlie angle of the apparatus 
each time, so that the rays are cross- 
fired from each area treated to their 
commem destination. 

Filters. — If the soft, non-penetrat- 
ing rays are filtered out, a much 
larger dose may be administered with 
less danger to the skin, and much 
experimentatiim has been carried out 
to determine the best substances fur 
this i)urpose, A combination which 
has l>een found very efficient in this 
respect is a plate of aluminum, 3 mm, 
in tiuckness, placed in tlie tube stand 
immediately beneath the tube, and a 
pad of sole leather, aliout 10 mm. in 
thickness, placed immediately on the 
skin surface. 

Therapeutic Uses. — In this connec- 
tion and as stated by Pirie (Int. Abst. 
of Surg., Aug., 1915) all cells can be 
stimulated, rMuced in function or in 
growth, or destroyed, and we must 
decide which action of the rays is the 
one we desire to use^ Under these 
three headings can be classified the 
diseases influenced by X-rays as fol- 
lows:— , ■ ■ '■ 

Hnefit by X^ray sti^ 
iiaiion: Attfaxitis ddforxnaits 


ecsema, leukemia, lung, tuberculosis, 
lupus, neuralgia, pruritus, psoriasis, 
sciatica, and tuberculous glands. 

Diseases which benefit by reduction 
of tissue activity: Acromegaly, car- 
cinoma, exophthalmic goiter, high 
blood-pressure, hyperidrosis, hyper- 
trophied prostate, hypertrophied thy- 
mus, menorrhagia, myoma uteri, 
ringworm, and rodent ulcer. 

Diseases zvhich benefit by destruction 
of cells: Carcinoma, hyperidrosis, hy- 
pertrichosis, myoma uteri, nevus, 
rodent ulcer, sarcoma, and warts. 
The reader is referred to each in- 
dividual disease in the general vol- 
umes and in the lndex-Sup])Iemcnt 
fur additional details and indications. 

RADIUM. — The property of radio- 
activity was discovered by Professor 
Henry Becqtierel, of i^aris, in 1896, 
while conducting a .series of in- 
vestigations on the phospliorcscence 
of uranium salts. Two years later 
Madame Curie, also of Paris, iso- 
lated from pitch blend, a substance 
which she called radium. Radium 
possesses to a higher degree than 
any other known substance the prop- 
erties known as radioactivity. These 
properties are four in numbei*, 
namely : — 

1. Liberation of heat. 

2. Liberatitm of light. 

3. The power of ionization. 

4. The production of certain rays 
which pass through opaque bodies, 
make impressions on photographic 
plates and produce various biological 
effects. 

Physialogical Action.—- The biolog- 
ical effects of radium are similar to 
those of the X-rays, and the same 
underlying principle governing the 
therapeutic use of X-rays applies in 
radium therapy, namely, that patho- 



842 


X-RAYS AND RADIUM (BIRD). 


logical tissues having an inferior re- 
sisting power, are attacked more vig- 
orously by the rays than are the cells 
of normal tissue. In cases where the 
value of X-rays and radium are equal, 
the enormous cost of the latter makes 
it the less desirable therapeutic agent. 

Therapeutic Uses. — The chief 
points which intliience the choice ol 
radium arc: (1) Tlie convenience 
with which it luay be applied to sev- 
eral of the internal organs. (2) The 
ease with which it may be applied to 
the interior of a tumor mass. (3) 
'J'lie fact that it can ]>c used with pa- 
tients who are not in a condition to 
be moved to a special X-ray depart- 
ment. 

The bulk of radium is so small that 
it is possible, by tlic aid of various 
forms of applicators, to introduce it 
under tlie eyelid, in the auditory 
canal, in the nose, mouth, throat, 
esophagus, stomach, rectum, vagina, 
and uterUvS. There are times when 
pathological conditions in these loca- 
tion.s can be treated by radium when 
it would be difficult for the X-ray to 
produce the .same therapeutic result 
without great destruction of tissue. 
In malignant tumors the same prin- 
ciple obtains, and sterile tubes of 
radium can be introduced into the 
tumor mass through incisions. 

As regards the results obtained 
they arc fairly rei)resented by A. E. 
lunch’s report based on 860 cases 
treated in one year of various disor- 
ders at the Radium Institute of Lon- 
don. Epithelioma if flat, superficial, 
and accompanied by little or *io ulcer- 
ation yields satisfactory The 

results arc also quite in the 


ulcerating forms, but require much 
longer treatment and leave consider- 
able scar formation. Treatment of 
epithelioma of the mucous surfaces, 
on the other hand, is usually disap- 
pointing, though vsomc temporary re- 
lief may follow, .\ccording to some, 
in skin cancer galvanic cauterization 
should ))recede the use of radium. 
In inoperable carcinoma of the 
uterus radiunt will often bring 
aliout results which cannot be ob- 
tained by any other nicjde of treat- 
ment, checking the rate of growtli, or 
arresting it, and in some cases even 
converting the case into an operable 
one. Jn cancer of the rectum radium 
relieves the .symptoms and u.sually re 
tards the rate of pn»gress. In car- 
cinoma of the breast also there arc 
encouragitig results, especially in the 
sclerotic forms of giowth. Of ad 
forms of malignant disease rodent 
ulcer is by far the most amenable to 
the action of radium. Superficial 
naevi are usually quite successfully 
treated by radium, as is also the case 
w-!th the cavernous forms. Keloid 
responds w'ith nnjst admirable re.sults. 
Parotid tumors are al.so particularly 
amenable to treatment, even when 
malignant. Lichenification of the 
skin and some forms of pruritus arc 
quickly cured, while psoriasis is also 
cured, but shows a tendency to later 
return. Lupus vulgaris does not re- 
.spond to radium as well as it does to 
I'insen light. Lastly, the drinking of 
^iolutions of radium emanation is fre- 
quently very beneficial in arthritis de- 
formans. 

Gustavus C. BiitDi 



YAWS. YEU-OW FEVER. 843 

Y 


YAWS , — Yaws is a tropical specific 
infectious and contagious disease caused 
by a Treponema (7\ pertenue), and charac- 
terwed by papules, tubercle.^, and tumors 
having the appearance of raspberries. 

SYNONYMS^Yaws (Br.), pian (Fn), 
bubas (Venezuela and S. A.), frambocsia 
tropica (Gcr., Ital.), etc. 

SYMPTOMATOLOGY.— Three stages 
are recognized. 

The Primary or Prodromal Stage. — 

After a period of incubation, varying be- 
tween 2 and 4 weeks, marked by malaise, 
rheumatoid pains, headache, and moderate, 
irregular fever, the primary lesion appears 
at the seal of the inoculation, which is al- 
way.s extragenital. The primary lesion is 
a papule, becoming moist after 1 week, 
and developing a yellowish secretion 
which forms a dry crust. 'I'he papules 
may he niultiple and coalesce. The crust 
removed, an ulcer, with clean-cut edges 
and a granulating fundus, is left. This 
ulcer may heal, leaving a whitish scar, 
which may become pigmented; or it may 
become a granulomatous mass, resembling 
the graiiuloniata of the secondary stage, 
but frequently larger. This large, single 
nodule is called “mother yaw,” “maman 
pian,” or ^‘buba madre,” and may be .sur- 
rounded by several smaller granulornata. 
The primary .sore is never indurated; it 
may be painful at first, but later is quite 
painle.ss. The neighboring lymphatic 
glands may become enlarged and indu- 
rated, but they do not suppurate. The 
primary lesion may heal before the gen- 
eral erupt ic»n begins, but not as a rule. 

The Secondary or Granulomatous Stage. 
— ^Thc general eruption u,sually begins 1 
to 3 months after the appearance of the 
primary lesion, being preceded by malaise, 
headache, and severe pains in the joints, 
muscles^ and bones. THfere may be fever 
of intermittent type. Minute, rounded 
papules, pin^head in size, appear on vari- 
ous parts, persist for many weeks and 
diisappear, leaving occa.sionaUy some 
furfurawous jpAtchest others : bcconte en- 
larged* coalesce, and acquire a dark areoUt 
in . natives* ' a ''reddish one' ip ' Caucas^ia. , 

''.the tei^d^ gmi^ 


matous-like nodules and deep, ulcerative 
processes, which may develop in any tis- 
sue. Osseous nodes and muscle contrac- 
ture are. common. 

INFECTION.— Yaws is usually* con- 
ve^^ed by direct contact. Iu.sects, espe- 
cially flies, may carry flie disca.'^e. The 
disease is apparently not hereditary. 

TREATMENT. — Potassium iodide, 
atoxyl, sodium cacodylate, quinine caco- 
dylate, and mercury have hecii u>ed with 
.some success, but salvarsan and neosal- 
varsan are best; cure often follows a single 
dose. These remedies may be given by 
intramuscular, sul)cutaneoits or intraven- 
ous injection, or by the mouth in alkaline 
.solution. Castcllani recommends the in- 
tramuscular and intravenous injections. 

The intramuscular injections are given 
in the butt<*cks, after painting with iodine. 
The adult dose of salvar.san is 0.30 to 0.50 
Gm. (5 to 7^2 grains); in children, 0.03 
to 0.04 Gm. (f'j to grain) for each year 
of age, or 0.008 Gm. grain) for each 
kilogram (2.2 lbs. av.) of weight. The 
injection, in the same dose, may be re- 
peated after 2 or 3 weeks. For the man- 
ner of preparation of the solution to be 
injected, .see Dioxydiaininoarsenobenzol, 
vol. ii.) A suspciibion of the drug in olive 
oil (sterile) may be given subcutaneously 
in the interscapular region. The iiitra- 
venou.s injcction.s are made as in syphilis* 
in dose somewhat smaller than those 
mentioned above. 

PROPHYLAXIS. — Abrasions of the 
.skin should be properly treated with anti- 
septics. Patients with yaws should be 
isolated until cured, their skin lesions be- 
ing properly dressed* so us to prevent 
them from spreading infection. The dwell- 
ings should be thoroughly disinfected. 

YELLOW FEVER.-T5me having 

fortunately sustained the view of Finlay, 
that the mosquito was the intermediary of 
infection of this disease, a fact ultimately 
demon strated by the labors of Kccd. Car- 
roll, Agramonte, an^ if is fittingly 

relegated to mforior position, from the 
standpoint Of rel»tiye importance, m the 
nosology of 
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Having taken a small part in its 
undoing, I iind it the source of great- 
est satisfaction to witness the finM, 
passing away of this terrible scourge. 

"A. Agramonte (Sanidad y Bcneiicen- 
cia, January, 1916). 

SYMPTOMATOLOGy.-~As given in 
preceding editions by Surgeon Murray, of 
the United States Public Health Service, 
the symptomatology of yellow fever is as 
follows; — 

The patient may complain of headache 
and malaise, with some gastric distress. 
A chill, or chilliness, is usually complained 
of. Distress in the early morning is a 
rule. Fe\er of lOP* to 103" F. (.3S.3« to 
39.4° C.b with pulse of 110 to 120; cutting 
pain through tlic forehead, with aching 
eyes; fullness of the latter with some pain 
and suffusion, generally w'ith injection, 
may be tdiscrvcd. The back and thighs 
are painful in a severe case; there is some 
sorene.ss in the mildest cases. Severer 
cases W'ill also have pain in the hack of the 
neck and in the calves. By pressing Hrmly 
and deex)ly over the region of the gall- 
bladder, one will generally elicit a sound 
resembling a squeak. 

The face is full and less mobile than in 
health, w'ith a fullness of the upi>cr lip. 
The cheeks are more or less dusky, the 
hue depending also on the patient’s 
color; tfrey arc sornetiines faintly purplish. 
Sweating diminishes these facial signs in 
a few^ hours. There is conge siion of the 
sclerotics, which increases, until after 36 
hours, when they tend to become yellow- 
ish; in children, the eyes remain pearly. 
Frequently pressure on the eyeballs wdll 
cause pain, especially in bad cases. 

Primary cinnplcte constipation or semi- 
constipation is always present. The su- 
perficial circulation is abnormal and slug- 
gish; the skin may be streaked by passing 
the finger ewer it or paled for a quarter 
of a minute by pinching; this is a good 
sign, especially after the disease has pro- 
gressed 36 hours. The skin is moist, as a 
rule, and stays so to the end, wkether 
drugs are given or not, ’Yellowness the 
skin is not to be looked for early. Unless 
there is nausea or headache, the patient 
lies quietly. 

There is less rapidity of the pt^se 
the f ebrile condition v ;ptesent . waffiwjf s/ 


judging from lung disorders and enteric 
fever. An inveterate smoker’s pulse may 
become reduced when the amount of to^ 
bacco used is diminished. After 2^ or 
3 days the pulse falls below 70 and later 
on lower yet, ^ing out of all proportion 
with the temperature (Faget’s sign); fright 
and irritation cause the slowness to pass 
unobserved. The pulse should be counted 
without the patient's knowledge. 

The above signs are sufficient to warrant 
isolation, even if there is no known case 
of the fever within many miles. 

After 60 hours there should he .some 
albumin in the urine, but it may he absent. 
Anuria may exist, but in women this is not 
a reliable sign, while in children the urine 
is sometimes difficult to obtain. Albumin 
should not be confounded with mucin. 

< )ther symptoms should not be treated 
lightly because no albumin is found in the 
urine. At this stage some browm mucus, 
or black discharges, or "bismuth** stools 
may be looked for; early in mild cases — 
late sometimes in severe one.s. Mild cases 
suffer from distaste for usual food only, 
there being anorexia from the beginning. 
The vomiting of the last food taken is 
usual, jtiid bile is voided early if the early 
nausea is not checked, but no bile will be 
vomjied during the 36 hours following 
proper bowel movements. 

After vomiting the last food taken and 
a lit4:le bile, the vomit usually becomes 
white, and remains so until blood oozes 
into the duodenum or stomach; the source 
of the |)lack vomiting. Hiccough and 
retching appear, and the black fluid may 
be heard regurgitating through the pylorus 
into the stomach. 

Fulminant Cases.— Sometimes the symp- 
t<.»ms appear in such rapid succession as to 
suggest that the attack will be necessarily 
fatal. Walking cases arc also common. 
Murray refers to the case of a man who 
suffered from headache 3 days while on 
duty, black vomit occurring while he was 
on the stairs on the way to his il^Ath-'bed. 

DIAG]Nf08IS.-^The diagnosis of yellow 
fever is usually easy; no febrile disease 
has as many pathognomonic signs. The 
early albunnauria, epigastric tenderness*^ 
the disparity hetTOen the rise of tempierikw 
turc and the. p^se, the Istttef , 
low; and even decliiting ; 
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wh«i the jaundice occurs and the Mack 
•vomit are all typical. Castellani and 
Chambers state that the most important 
diseases from lyhich it is to be differen- 
tiated early are dengue, which may be 
recognized by the absence of albuminuria, 
the preliminary rash and leucopenia; sub- 
tertian malaria, identifiable by the parasites 
in the blood and, in some cases, the typical 
4-hourly temperature chart; blackwater 
fever, characterized by hemoglobin in the 
urine and the increase in mononuclears; 
relafising fever, recognized by the parasites 
in the blood and the leucocytose.s. 

ETIOLOGY. — The natural habitat of 
yellow, fever may be said to be the west- 
ern coast of Africa, the West Indies, Cen- 
tral and South America down to the 40® 
of latitude. It does not prevail in Japan, 
China, or India, or anywhere in Europe, 
nor does it naturally occur anywhere on 
the mainland of the Northern Continent 
of the Western Hemisphere. Yet it may 
be carried almost anywhere. Of all ports, 
Havana was, for a long time, the most 
dangerous to the United States, both be- 
cause of its propinquity and because, under 
the .Spani.sh rule, all sanitation was disre- 
garded. During the American occupancy, 
however, sub.scquent to the Spanish- 
.^merican War, Havana was freed from 
this disease by active sanitary and quaran- 
tine measures. 

This great step, which has saved more 
lives already than the Spanish-Amcrican 
W^ar (styled by Mr. Taft when President, 
the “medical war”) itself cost, was mainly 
due to the discovery of the rob^ of the 
mosquito as agent of transmission of the 
disease. This fact, urged ftJr many years 
(1881) by Carlos Finlay, of Havana, was 
ultimately confirmed experimentally iit 
19(X) by Walter Reed and James Carroll, 
of the United States Army; Aristide Agra- 
monte, of Havana, and Jesse W, Lazear, 
who died of yellow fever after an experi- 
meittal bite from an infected mosquito. 
Brteffy, the causation of the disease proved 
to be an tiltramicroscopic animal parasite 
capable of living in the blood of man and 
in the body of SUgmyia fasciata, which 
this insect could, through its bite, transmit 
to man. All but the very young are aas- 
ceptibie to the dh^seriudeed, it is through 
the. latter that h 14 perpetuated, since im« 


munity is conferred by the first attach. 
Negroes and creoles are comparatively im- 
mune, however, without acquiring the dis- 
ease. Aliens or strangers visiting a con- 
taminated area are particularly Habje to 
infection. 

PATHOLOGY AND PATHOGENE- 
SIS. — Surgeon Eugene Wa.sdin has well 
shown that post-mortem findings are not 
sufficiently distinctive to warrant a diag- 
nosis from them alone. Some clue to its 
identity is afforded, however, by the mixed 
hepatogenous and hemorrhagic jaundice, 
the red-tinted scrum due to destruction of 
crythro^tes, the diffusion of the henvo- 
giobin in the plasma, and the fatty de- 
generation and nccro.sis between the hep- 
atic cells. We have here, from by view- 
point, the main clues to the nature of a 
morbid process which can hardly he dupli- 
cated in any other acute febrile infection: 
a rapidly progressive hemolysis and au- 
tolysis due to an intense autoprotectivc 
reaction incited and perpetuated by the 
.specific virus of the disease. 

[This view, which I advanced in 1907 
(“internal Secretions,” p. 1873, vol. i), has 
recently, as far as autoly.sis of the hepatic 
cells is concerned, been advocated by 
Colonel Hunter. See A. Balfour, Lancet, 
May 20, 1916. S.] 

PROGNOSIS. — ^This depends upon the 
intensity of the morbid process and the 
resisting power of the patient. The high- 
est mortality averages 87 per cent. Alco- 
holism, squalor, excessive fatigue, star- 
vation, and other debilitating conditions 
enhance the mortality. Fortunately, the 
discovery of the mosquito has afforded the 
means of preventing the transmission of 
the di.scase, as it has, for instance, in the 
Isthmus of Panama, thanks to the labors 
of Surgeon -General Gorgas. 

PROPHYLAXIS.— This reduce.** itself 
to adequate protection against mosquito- 
bites. It consists in: screening of the bed, 
verandas afid windows; destruction of 
mosquitoes by removal of breeding places, 
oiling of surface waters, screening of cis- 
terns, bush clearing; drainage flashing, al)- 
solu1;e clealiness of aill backyards, streets, 
cellars — imposing severe fines if necessary; 
Isolation of cases, suspected cases, and 
contacts, in screimed quarters; prompt dis- 
semination ^eratore concemW the 
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infection. ■ ' : also rt^conMnended. S. ♦ 


TREATMENT.— Although ga^al 

impression prevails that nothing- 
the disease, it is probable that the use at 
the earliest possible moment of the late 
Surgeon-General Sternberg’s advice to 
give mercuric bichloride, grain (0.001 
Gni.), and sodium bicarbonate, 7 grains 
(0.5 (jim.), every hour, will do so by en- 
hancing, when it is still time, the autopro- 
tective resources of the body. A hot mus- 
tard foot-bath and saline puri^ative do 
much to relieve the distressing headache. 
Calomel is preferred by some. Antipyrin 
may al.so be used for the same purpose, or 
acetphenetidin, if needed. The gastric 
irritability may be offset with cerium 
oxalate, but if persistent, cocaine hydro- 
chloride, in doses of % grain to >4 grain 
(0.016 to 0.03 Gm.), every hour or two, 
often proves efticient. Small quantities of 
carbonated beverages, as Vichy or very 
dry champagne, administered ice cold, will 
often prove of service. Creosote carbonate 
has also been highly recommended. Con- 
siderable relief is also derived from the 
application to the epigastrium of a lini- 
ment composed of olive oil and menthol. 

It is preferable to withhold food or give 
only cracked ice at first, then to begin 
with milk and Vichy, followed by a bland 
diet when the patient, is better able to take 
nourishment. Hunter, and more recently 
Balfour (Lancet, May 20, 1916), hold that 
the autolytic destruction of liver-cells 
calls for a supply of protein (peptonized 
enemata of beef-tea, eggs, etc.), and sugar 
given by mouth or enema in 5 to 10 per 
cent, solution to compensate for the 
hepatic failure. When I pointed out, in 
1907, that autolysis was the active patho- 
genic factor in the ptoce.s.s, I urged the 
use of saUne solution intravenously to in- 
crease the fluidity of the blood. This 
would not only enhapce the elimination of 
the pathogenic toxin, hut the antitoxin 
process as welL It may also be used for 


yOinMBlNE.--yohiwbinjE 

N 2 O 4 ) is an alkaloid found in the bark 
of the yohimbehc tree, indigenous to Ger- 
man West Africa. It occurs in silky 
needles, readily soluble in alcohol and 
ether, almost insoluble in water. Its hy- 
drochloride, being water-soluble, is mostly 
used, in doses of grain (0.005 Gm.), 
given 3 times daily. 

PHYSIOLOGICAL ACTION.— In 

large doses the drug first stimulates and 
then paralyzes the central nervous sys- 
tem, especially the cardiac and respiratory 
centers. The kidneys arc unaffected. 

Smaller doses produce a dilatation of the 
blood-vessels of the skin and mucous 
membranes. Coincidently, the sexual ap- 
paratus becomes congested and erections 
ensue, probably caused by a direct stim- 
ulation of the erection center in the lum- 
bar cord; a sensation of heat and; tension 
in the testicles and scrotum is noticed. 

UNTOWARD EFFECTS.-After large 
or frequently repeated doses, vertigo oc- 
curs, with congestion of the ocular ves- 
sels, salivation, weakness, chilUness, and 
sweating. D*.Amalo reports cardiac palpi- 
tation and sleeplessness; these occurring 
without erections. Loss of appetite, gas- 
tric pain, and intestinal colic, and after 
very large doses a condition of excite- 
ment, resembling that due to aicuhol, with 
talkativeness, have been noted. 

THERAPEUTIC USES. — Yohimbine 
possesses anesthetic properties. In a 1 
to 2 per cent, solution the hydrochloride 
has been used in ophthalmology, rhinology 
and otology. 

Its chief use has been in sexual neuras- 
thenia and impotence in the male, and in 
female disorders marked by a condition of 
pelvic anemia, as well as in cases of steril- 
ity due to genital infantilsain. It should 
be used witft care in nervous persons and 
kidney affections, and is contraindicated in 
chronic inflammations of the pelyk or- 
gans, el^bmeriltts, imd dirpirie . 
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'ZINC. — Zincum (U. S. P-) is me- 
tallic zinc in the form of thin sheets, 
in globules (the size of No. 7 shot 
for arsenic test), granulated pieces, 
thin pencil®, or as zinc dust. 

Acetate of zinc occurs in white, 
lustrous plates, soluble in 2.7 parts of 
cold and in 1.5 parts of boiling water, 
and in 36 parts of alcohol. 

Carbonate of zinc (precipitated) oc- 
curs as an impalpable, white powder, 
of variable composition and insoluble. 

Chloride of zinc (butter of zinc) 
occurs as a while, deliquescent pow- 
der, and is soluble in 0.3 part of 
water, in alccvhol, and also in ether. 
The official solution of zinc chloride 
occurs as an astringent, sweetish acid 
liquid, containing 50 per cent. l)y 
weight of zinc chloride. Canquoin's 
paste is made by mixing zinc chloride 
with flour and water in a ratio of 
1 part of the chloride in 6 parts 
(weakest) to 1 part in 3 (strongest). 
When used, 10 or 15 drops of water 
are added. The stronger paste may 
be cut into pointed strips or arrows 
and dried before being used (Maison- 
neuve). 

Oxide of zinc occurs as a white, 
amorplK>us powder, having the prof^- 
erty of absorbing carbon dioxide from 
the air. It is soluble in dilute acids, 
ammonia, and in ammonium carbo- 
nate. The official ointment contains 
20 per: cent, of zinc oxide, 
Ph«iolsulphoitate (sulphocarbolate) 
of zinc occurs in transparent prisms, 
which are soluble in 1,7 parts water 
and m alcohol. antiseptic, as- 

tringent, and is employ^ externally 
in 0.5 to 1 per soluticwt 

Sti^ate fide 

In; 


oil and fats. Used as an antiseptic 
powder and to make the ointment. 

Sulphaifi of zinc (white vitriol ; 
zinc vitriol) occurs in colorless, rhom- 
bic crystals, having an astringent, 
metallic taste; they efiloresce in dry 
air. It is soluble iti 0.6 part of cold 
and in 0.2 part of boiling water, and 
in 3 parts of glycerin. Villatc's solu- 
tion for treating caries consists of: 
sulphates of copper and zinc, of each, 
15 parts; solution of subacetate of 
lead, 30 parts ; vinegar, 300 parts. 

Valerate of zinc occurs in white, 
glistening laminae, having a valeri- 
anic acid odor and a sweetish taste, 
and decomposing on expo.sure. It is 
soluble in 40 parts of alcohol and in 
100 parts of water. 

PREPARATIONS AND DOSES. 
— Irritant (Soluble ). — Zinci acetas, 
IJ. S. I\ (acetate of zinc). Dose, 2 to 
6 grains (0.13 to 0.4 Gin.). 

Zifici chloridum, U. S. P. (chloride 
of zinc). 

Liquor cind chloridi, U. S. P. (solu- 
turn of zinc chloride — 50 per cent.). 

Zinci phcnolsulphomSj U. S, P. (sub 
pliocarbolate of zinc). Dose, 2 grains 
(0.125 Gm.). 

Zinci sulphas, U. S. P. (sulphate of 
zinc). Dose, 1 to 3 grains (0.065 to 
0,2 Gm.) ; emetic, 15 grains (1 Gm.). 

Zinci vederas, U. S. P. (valerate of 
zinc). Dose, yi to 2 grains (0.03 to 
0.13 Gm.). 

Mild (Insoluble). — Zinci oxidum, 
U. S* P. (oxide of zinc). Dose, 1 to 
S grains (0.06 to 0.3 Gm.). 

Unguentum :suu:i pxidi, U, S. P. 
(zipc ointment; zinc oxide 20 per 
’Cent),. 

tfnguenfum stna N. F. 

(zinc stearate SO cent.). 
tinci U. S. P. 
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(precipitated carbp^te of ainc). 
Dose, 1 to 2 grains (0.06 to 0J3 Gm.) ; 
emetic, 10 to 20 grains (0.6 to 1.2 
Gm.). - 

Zinci stearas, U. S. P, (stearate of 
zinc) ; used externally. 

Zincum, U. S, ]p. (metallic zinc). 

PHYSIOLOGICAL ACTION.— 
The common action of the soluble 
salts of zirtc is astringent and irritant. 

The chloride, on account of its high 
diffusion power and great affinity for 
water, is the most energetic of all. 
When the cuticle is removed, it pene- 
trates the tissues and destroys them 
for a considerable depth, producing at 
first w^armth, then burning pain for 
seven or eight hours, by which time 
a white eschar is formed which sep- 
arates in seven to tw'clve days 
(Ringer). The chloride is a corrosive 
poison, and is strongly disinfectant. 

The sulphate has a more superficial 
action upon the tissues. In small 
doses it increases for a time the ap- 
petite and digestion, but later causes 
catarrh, nausea, and anorexia. 

The soluble salts of zinc form in- 
soluble compounds with albumin, 
condense the tissues, and contract the 
blood-vessels. They are stimulant 
and astringent, lessen secretions, and 
promote reparative action. 

The carbonate and oxide, almost 
insoluble in the animal fluids, are but 
slightly astringent. 

The carbonate in large doses pro- 
duces some nausea and vomiting. 
The sulphate, in full doses, acts more 
speedily, is a safe emetic, producing 
little prostration or nausea, and, as it 
generally empties the stomach in 
one complete evacuation, is the best 
emetic in esaa^ of l^isontng (Uw^r ) . 
It excites:t;:iv<m^'ng •■even’ ; ’ in- 

jecled hl 9 ^,or ' 


albumin. In , targe doses it is an 
irritant poison. The oxide, bdlng f»- 
soluble, exeits but little upon 

#te stomach. 

Zinc salts are eliminated slowly 
by the urine. The chief part may be 
recovered from the feces, being prob- 
ably excreted by the intestinal mu- 
cous membrane and with the bile. 

Experimenting in rabbits, the auth- 
ors found the gastrointestinal tract to 
be the chief organ of elimination of 
zinc. From % to the amount given 
was recovered from its contents and 
the feces in two to three days. Ap- 
preciable amounts were recovered 
from the liver. It may be either stored 
in the skin or eliininate<l tlirough it. 
Salant, Rieger, and Treutliardt (Jour, 
of Biol. Chem., May, 1918). 

ACUTE POISONING BY ZINC 
SALTS. — The chloride is an irritant 
poison, causing heat and a sense of 
constriction of the throat, a strong 
metallic taste, a burning pain in the 
stomach, nausea, vomiting, profound 
pulse depression, cold clammy sweats, 
cramps of the leg-muscles, etc. Oc- 
casionally nervous symptoms follow. 

Zinc sulphate in large doses causes 
vomiting, colicky pains, diarrhea, etc. 

Case of a young Il-para wittf 
chronic endometritis. In 5 days the 
physician in charge swabbed out the 
uterus three times with a 10, 15, and 
30 per cent, alcoholic solution of zinc 
chloride. Abdominal symptoms then 
developed, vomiting, nausea, pain, in- 
somnia, twitthmgs and symptoms of 
nephritis; after various remissions, 
•he succumbed, 63 days after the cap- 
ferizatton. ButterSack (Monats. f. 
Gdb. II. Gynak., JaitH- 1909). 

enmome 
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die, some of bronchial or gastrointes- chronic diarrim of children and 
tinal catarrh^ others of a peculiar adults in doses of from 2 to 10 grains 
nervous affection which commences (0.13 to 0.6 Cim*). The phenolsul- 
with burning superficial pains, ex- phonate is given internally to produce 
alted sensibility, and reflex activity in gastromtestinal antisepsis in diarrhea 
the legs, and afterward puts on still particularly with fetid stools. In 
more clearly the features of myelitis, typhoid fever this remedy renders the 
A. Sacher found that the intravenous stools less offensive and tends to 
injection of very large doses of zinc check the diarrhea, in doses of 2 to 3 
salts produces paralysis of the volun- grains (0.13 to 0.20 Gm.) in pill, 4 or 
tary muscles. Gimlette reported an 5 times daily. Combined with cas- 
epidemic of zinc poisoning among the cara sagrada, it is useful in cases of 
soldiers stationed at Pahang, caused constipation with flatulence and auto* 
by drinking water collected from intoxication. The sulphate has pro- 
roofs covered with galvanized iron, duced beneficial results in that form 
Gastric sym})toms predominated ovef* of dyspepsia which gives rise to 
the nervous phenomena. oxaluria, when given in doses of to 

Treatment of Acute Poisoning. — 2 grains (0.03 to 0.13 Gm.). In 
Alkalies and their carbonates, tannic chronic diarrhea and dysentery it 
acid, and albumin, are the chemical may he given with opium and i(>ecac, 
antidotes. Siphon out stomach sev- 1 grain (0.06 Gm.) of each in a pill, 
eral times with solution of sodium The sulphate is much employed as 
bicarbonate, or give emetic of mus- an emetic in cases of narcotic poison- 
tard, 4 drams to 4 fluidounces (15 ing; a moderate dose, 6 to 10 grains 
Gm. to 120 c.c.) of water, or hypo- (0.4 to 0.6 Gm.), well diluted with 
dermic of apomorphine hydrochlo- water, may be given every 15 minutes 
ride, 2 to 4 minims (0.12 to 0.25 c,c.) until emesis occurs, 
of a 2 per cent, solution. Give Respiratory Disorders. — The night- 

abundance of white of egg and milk, sweats of phthisis are often amenable 
Give tannic acid, 30 grains in 1 fluid- to a pill containing 3 grains (0.2 Gm.) 
ounce (2 Gm. in 30 c.c.) of water, of zinc oxide and Vz grain (0.03 Gm.) 
Relieve abdominal pain with mor- of extract of belladonna, given at bed- 
phtne, g^fsiin (0.016 Gm.) ; laud- time. The oxide has been recom- 
anum, 15 to 20 minims (1 to 1,3 c.c.), mended as a serviceable prophylactic 
or hot fomentations. Further treat- in spasmodic asthma and as a remedy 
ment will be symptomatic. in pertusias, combined with bella- 

THERAPEUTICS* ~ Gastrointes- donna, 
tinal Disorders. — Zinc oxide is an Nervous DisordeniL^Zinc has been 

excellent remedy for gastralgia, and used in epilepsy and chorea. Epilep- 
m the summer diar^ of children tiform veitigo and cpikptifoim aiigh^ 
yi to 1 grain (0,03 to 0^06 Gm.) may pectoris, when they arise from some 
be combiticd with 5 to !0 grains (0.3 gastric disorders, arc sometimes cured 
to 1X5 Cm.) of bismuth subnitrate and by the oxide of zmc. The x^aleratc 
Z to ^ to 0.3 Cm.) of may be used in wrvoiis headaehea^ 

sa<s(^bratcd xiervoits i^monia. 



ZINGIBER. 


; Cutaiie6us Disorders. — In lupus, 
epitheliomata, and unhealthy ulcers 
the dried sulphate of zinc may be 
freely dusted over the parts for its 
caustic action. I'or the de^tK^ibn 
of malignant growths the chloride in 
its various forms — as solution, Can- 
quoin’s paste, or Maisonneuve’s “caus- 
tic arrows' —may be employed. Zinc 
oxide, carbonate, and stearate are 
useful for their astringent action in 
weeping eczema, impetigo, herpes, in- 
tertrigo, bums, seborrhea, and ery- 
thema. The ointment of the oxide is 
socjthing and astringent. Zinc oxide 
is contraindicated when the skin sur- 
face is dry ; when the eruption is 
moist it is useful. Zinc stearate is 
applied as a dusting powder for 
burns, either alone or combined with 
acetanilide (5 to 1). As emphasized 
by Chaput. peroxide of hydrogen is 
not durable, and after the oxygen has 
been liberated nothing remains but 
water, and water is destructive to the 
cells. Zinc peroxide is free of these 
drawbacks. 

Catarrhal Disorders. — In catarrhal 
disorders weak zinc solutions serve 
after acute symptoms are past. Sub- 
acute conjunctivitis is relieved by 
either the acetate or sulphate, 1 to 2 
grains (0.06 to 0.13 Gm.) to the ounce 
(30 c.c.) of water. The same solution 
is valuable as an injection in the 
subacute stage of gonorrhea, grad- 
ually strengthened up to 20 grains 
(1.3 Gm.) of the acetate to the ounce 
(30 c.c.) of rose-water, until the dis- 
charge ceases. Zinc stearate is ap- 
plied in substance, or combined with 
menthol- (2 per cent.) tn tiiethritis 
and gonorrhea, in the form of a pow- 
der to be insufflated or in bougies. 

. C.- SoMKisa 

Fh^iipliiiu 


ZINGIBER. —Zingiber, 'or ginger, it 
the dried rhizome of Zin^Ufer officiiiifU 
(fam. Zingiberace^e). Ginger contains a 
volatile oil, to the extent of from I to 3 
cent, which ts the source of the odor 
and flavor of the drug, and gingerol, which 
is very pungent hut not volatile or aro- 
matic, in about one-haK the amount of 
the oil. The volatile oil occurs as a thick- 
ish greenish-yellow liquid, very slightly 
soluble in alcohol (50 to 100 times its 
weight). 

PREPAKATIONS AND DOSES.— Zin- 

giher, U. S. P. (the root). Dose, 10 to 30 
grains (0.6 to 2 Gm.). 

Fluidcxtractum singiberis, U. S. P. (fluid- 
extract of ginger). Do.se, 5 to 20 miitfms 
(0.3 to 1.3 C.C.). 

Olcoresina sift gibe ris, U. S. P. (oleoresin 
of ginger). Dose, grain (0.03 Gm.). 

Syrupus stngiheris, U. S. P. (syrup of 
ginger). Dose, 1 to 4 drams (4 to 16 c.c.). 

Tinctura sttigiberh, U. S. P. (tincture, or 
essence, of ginger, 20 per cent.). Dose, 
20 to ()0 minims (1.30 to 4 c.c.). 

Pulvis rhei compositus, U. S. P. (com- 
pound powder of rhubarb— rhubarb, 25; 
magnesium oxide, 65; ginger, 10 parts). 
Dose, 10 to 60 grains (0.5 to 4 Gm.). 

Puhns aromaticus, U. S. P. (aromatic 
powder — cinnamon, 35; ginger, 35; carda- 
mon, 15; nutmeg, 15 parts). Dose, 10 to 
30 grains ((X6 to 2 Gm.). 

Fluidextr actum aromalirum, U. S. P. (aro- 
matic fluidextract). Dose, 10 to 30 minims 
(0.6 to 2 C.C.). 

PHYSIOLOGICAL ACTION.— Ginger 
is a warm, stimulating carininative. It in- 
creases secretions and i>eristalsis. It is a 
mild diuretic, and acts as an irritant to the 
bladder and urethra. Externally it is 
rubefacient and countcrirratant. 

THERAPEUTIC USES.— Ginger is 
useful itt Ktonic eijspecidib^ in 

elderly person sv It reli^^es; Satuleiie^ 
dhuThMir It is a useful addition to 
tonics. As a rubeft^in it 
a cataplasm, either alone / or 
tion with otbey spiee® for 

neiuAllida* S, 

ZONA. . See Hwms Zostsi;. : 








